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ABSTRACT 
 
Youth sport has been advocated as a vehicle through which more physically active 
lifestyles can be encouraged among children and adolescents. Employing objective 
assessments of physical activity (PA), the purpose of this thesis was to investigate the 
value of youth sport as a context for PA promotion and obesity prevention.    
 Results from Study 1 indicated 37% of youth sport football participants did not 
meet recommended levels of moderate-to-vigorous PA (MVPA) during their youth sport 
engagement. Study 2 demonstrated negative associations between daily PA levels of 
grassroots footballers and obesity linked health outcomes, with the reverse true for 
sedentary time (ST). Guided by self-determination theory (Deci & Ryan, 1987), findings 
from Studies 3 and 4 revealed perceptions of coach provided autonomy support were 
positively associated with sport related autonomous motivation, and in turn, higher MVPA 
participation (daily MVPA as well as PA accrued during youth sport) and lower ST. 
 This thesis underlines the value of youth sport as a setting through which levels of 
PA can be increased, and ST reduced among youth.  Research described within also points 
to the important role of the coach-created environment and player motivation in predicting 
variability in PA engagement and ST among young grassroots footballers. 
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Overview 
Overweight and obesity have been identified as the fifth leading risk factor for 
mortality, accounting for 2.8 million adult deaths globally each year (World Health 
Organisation, 2013). Childhood obesity has reached epidemic proportions worldwide, with 
the most recent data indicating around 14.5% of school-aged youth to be overweight, with 
approximately 4% of these being obese (International Association for the Study of Obesity, 
2014). Studies demonstrate that youth with a high BMI-for-age are at increased risk for a 
variety of co-morbidities such as cardiovascular disease and type 2 diabetes in childhood, 
adolescence and adulthood (Reilly & Kelly, 2011; Reilly, 2007). Finding ways to prevent 
obesity during childhood is therefore paramount to our attempts to counteract this critical 
public health problem and associated disease burden. 
Low levels of physical activity (PA) and an increase in sedentary pursuits (e.g., 
television (TV) viewing, computer use) among youth has been implicated in the aetiology 
of childhood obesity (Basterfield et al., 2012; Dencker & Andersen, 2008a; Dollman, 
Norton, & Norton, 2005; Mark & Janssen, 2011; Mitchell, Pate, Beets, & Nader, 2013; 
Moore et al., 2003; Nelson, Neumark-Stzainer, Hannan, Sirard, & Story, 2006; Saunders, 
2011; Tremblay et al., 2011; Wareham, van Sluijs, & Ekelund, 2005). As a result, physical 
activity promotion, and more recently, reducing engagement in sedentary behaviour, has 
been a focal point of global attempts to reduce levels of obesity in both adults and children 
for the past few decades. Indeed, research has demonstrated higher levels of PA to be 
associated with reduced risk of obesity during childhood (Dencker & Andersen, 2008a; 
Jiménez-Pavon, Kelly, & Reilly, 2010; Mark & Janssen, 2011; Moore et al., 2003), in 
addition to preventing the development of risk factors for cardiovascular disease and type 2 
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diabetes (Berman, Weigensberg, & Spruijt-Metz, 2012; Ekelund et al., 2012; Gutin & 
Owen, 2011; Janssen & Leblanc, 2010).  
Specifically, research in youth indicates engagement in PA above a moderate 
intensity [i.e., moderate-to-vigorous activity, MVPA (i.e., PA ≥ 3 metabolic equivalents 
(METS)
1
] is negatively associated with adiposity, cardiorespiratory fitness and 
cardiovascular and diabetes risk factors (Ekelund et al., 2012; Mark & Janssen, 2011; 
Ried-Larsen, Grøntved, Froberg, Ekelund, & Andersen, 2013; Ruiz, Ortega, Warnberg, & 
Sjostrom, 2007; Santos et al., 2013), with the reverse true for time spent engaged in 
sedentary behaviours (e.g., activity ≤ 1.5 METS)  (Carson & Janssen, 2011; Martinez-
Gomez et al., 2012a; Mitchell et al., 2013; Prentice-Dunn & Prentice-Dunn, 2011; 
Tremblay et al., 2011). Moreover, a dose-response relationship has been observed between 
PA intensity and health outcomes among youth, with studies reporting that vigorous 
physical activity (VPA, i.e., PA ≥ 6 METS) may be more strongly related to reduced 
adiposity and decreased risk factors for disease than moderate PA. Consequently, PA 
guidelines for MVPA, VPA and sedentary behaviour have been developed and endorsed 
by public health organisations across the globe (Australian Government: Department for 
Health and Ageing: 2004; Department of Health, 2011; Family guide to physical activity 
for youth 10-14 years of age, 2002; Physical Activity Guidelines Advisory Committee, 
2008; Strong et al., 2005; US Department of Health and Human Services, 2013; World 
Health Organisation, 2011). However, despite evidence outlining the health benefits of 
engaging PA towards recommended levels, studies indicate currently a small percentage of 
children and adolescents are meeting national PA guidelines (Basterfield et al., 2012; 
                                                          
1
 Definitions of ≥3 METS, ≥6 METS and ≤1.5 MET for MVPA , VPA and sedentary time 
respectively  are based on the most widely used definitions of PA intensity among studies 
involving youth (Cain, Sallis, Conway, Van Dyck, & Calhoon, 2013) and are the 
definitions used throughout this thesis. 
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Craig, Mindell, & Hirani, 2009; Laguna et al., 2013; Long et al., 2013; Riddoch et al., 
2007).  Moreover, research indicates youth spend large proportions of the day engaged in 
sedentary behaviours (Pate, Mitchell, Byun, & Dowda, 2011). 
In order for children and adolescents to achieve sufficient levels of PA, we need to 
ensure the provision of optimal opportunities for PA engagement. To this end, researchers 
are seeking to investigate the value of different youth PA settings for increasing daily 
engagement in PA towards recommended levels. Health organisations have placed a 
particular focus on the utility of the school as an arena through which PA levels of youth 
may be increased, and as a result the majority of research conducted in the realm of PA 
promotion has targeted the school setting (Centers for Disease Control and Prevention, 
2000; Jago & Baranowski, 2004; Lonsdale et al., 2013a). However, children and 
adolescents are active among a variety of settings both within and outside the school 
environment (e.g. physical education (PE), recess/school breaks, active play, extra-
curricular activities, youth sport, and community clubs). Thus, there is a need for research 
focused on investigating the relevance of contexts outside the school environment for PA 
promotion. This is particularly important given that sedentary pursuits are frequently 
engaged in during leisure time (Biddle, Marshall, Gorely & Cameron, 2009). Accordingly, 
PA settings outside the school environment may reduce options for engagement in 
sedentary behaviours. This line of research will contribute towards gaining a 
comprehensive view of youth PA settings which can play a role in promoting engagement 
in MVPA and VPA, and reducing time spent engaged in sedentary behaviour in youth. 
In 2007, the Government White Paper on sport advocated youth sport as a context 
through which higher levels of PA engagement may be encouraged among children and 
adolescents.  Holding sport as a relevant domain for young people’s physical activity 
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underlines its potential relevance as a setting for overweight and obesity prevention in 
youth (Commission of the European Communities, 2007).  Indeed,  millions of children 
participate in youth sport across the world (Australian Bureau of Statistics, 2009; National 
Council of Youth Sports, 2008), and as such, this setting represents a globally relevant 
context for PA promotion. However, only a small number of studies have employed 
objective measurement tools to investigate the frequency, intensity and duration of PA 
engagement among youth sport participants. Moreover, the levels of engagement in 
sedentary behaviour remain somewhat unstudied among these groups of youth. 
Consequently, conclusions drawn concerning the value of youth sport as a context to 
encourage PA participation and reduce engagement in sedentary pursuits, towards levels 
identified as preventing excess adiposity, are based on a limited body of evidence. Thus, 
there is a need to conduct additional research in the youth sport domain in order to more 
accurately characterise levels of PA engagement and sedentary behaviour associated with 
youth sport participation. Furthermore, it is necessary to determine associations between 
levels of engagement in PA (MVPA and VPA) and sedentary behaviour with obesity 
linked health outcomes among groups of youth sport participants in order to uncover the 
relevance youth sport setting for obesity prevention.  
The few existing studies that have been conducted within the sport domain indicate 
that whilst youth sport may provide an opportunity for engagement in MVPA, PA accrued 
during youth sport alone is not sufficient to meet recommended guidelines (Guagliano, 
Rosenkranz, & Kolt, 2012; Leek et al., 2011; Sacheck et al., 2011; Wickel & Eisenmann, 
2007). In addition, research indicates MVPA accrued on a sport day is not maintained on a 
non-sport day (Wickel et al., 2007), and levels of ST are reported to be high among youth 
sport participants (Machado-Rodrigues et al., 2012).  It may therefore also be necessary to 
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investigate avenues through which an individual’s youth sport participation can be 
optimised. As such, identifying factors within the youth sport setting which can encourage 
higher engagement in PA and reduce engagement in sedentary behaviour across contexts, 
will likely be central to our attempts to maximise youth sport as a setting for PA promotion 
and obesity prevention. That is, it is also important to consider not only where we can 
promote PA participation among youth, but also how we can effectively utilise these 
settings to encourage higher levels of PA engagement among children and adolescents of 
all body weights/compositions.   
Self-determination theory (SDT) has been successfully used within the context of 
PA promotion, and holds that the reasons ‘why’ we engage in a behaviour can carry 
important consequences for PA engagement (Deci & Ryan, 1987; Deci & Ryan, 2000; 
Deci & Ryan, 2008; Ryan & Deci, 2000a). Specifically, more autonomous and intrinsic 
reasons for PA participation are related to higher engagement in PA (Aelterman et al., 
2012; Standage, Gillison, Ntoumanis & Treasure, 2012), with the opposite true for more 
controlled or external reasons for PA participation (Owen, Astell-Burt & Lonsdale, 2013). 
To this end, understanding why some children chose to engage in sport (i.e., their 
motivations for sport engagement) and how this relates to levels of engagement in MVPA, 
VPA and sedentary behaviour, both within and outside the youth sport setting, may help to 
inform PA promotion efforts targeting the youth sport context.  
In response to the White Paper on sport (Commission of the European 
Communities, 2007), the broad aim of this thesis was two-fold. First, to determine PA 
levels associated with youth sport participation and relationships with obesity linked health 
outcomes. Second, to investigate the social-psychological correlates of PA engagement and 
sedentary behaviour among youth sport participants in order to identify avenues through 
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which youth sport may be maximised as a context for increasing levels of engagement in 
MVPA and VPA and reducing sedentary behaviour. Utilising data collected as part of a 
European-wide research trial, namely, the Promoting Adolescent Physical Activity (PAPA; 
www.projectpapa.org) project, the focus of investigations contributing to this thesis was 
youth sport football. With over 22 million registered players worldwide, youth sport 
football is reported to be among the most popular youth sports internationally (Australian 
Bureau of Statistics, 2009; Kunz, 2007; National Council of Youth Sports, 2008; Women's 
Sports Foundation, 2008). Thus, the findings of the studies contained within this thesis 
may have implications for millions of children from countries across the world.  
Childhood obesity 
Definition 
 Obesity is defined as excess fat accumulation to such an extent it poses a 
serious threat to health (Rudolf, 2004). The most commonly used method to identify 
individuals with excess adiposity is body mass index [BMI, i.e. weight (kg) divided by 
height
2 
(m
2
)]. In adults, BMI can be interpreted fairly simply by defining overweight as a 
BMI ≥25 kg/m2, and obesity as a BMI ≥ 30 kg/m2 (World Health Organisation, 1995). 
These cut-offs are derived from the analysis of health risks at 25 kg/m
2
 and 30 kg/m
2  
and 
have demonstrated associations with health and mortality in many populations (World 
Health Organisation, 1995; World Health Organisation, 1998). However, BMI is lower in 
children than adults and varies with age and gender due to differences in growth and 
maturation. Consequently, the single cut-off values used to identify excess adiposity during 
adulthood cannot be applied to accurately define overweight and obesity at different ages 
during childhood. As a result, age and gender specific percentile charts have been 
developed in numerous countries across the globe. These percentile charts are developed 
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from national reference populations of healthy children and adolescents, to enable the 
identification of an increased BMI such that poses a threat to health. For example, in the 
United Kingdom, the British 1990 reference curves have been developed from a reference 
population of youth aged 2 to20 years (Cole, Freeman, & Preece, 1995).  Where percentile 
charts are used in epidemiological and population based research, cut-off values of a BMI 
≥85th or ≥ 95th percentile are used to define overweight and obesity respectively (Reilly, 
2010). Clinical cut offs are set higher at ≥91st (overweight) or ≥ 98th (obese) percentile 
(Zaninotto, Wardle, Stamatakis, Mindell, & Head, 2006). Reference data can also be used 
to calculate BMI standard deviation score (BMI-SDS) representing increases or decreases 
around the 50
th
 percentile or mean value (Cole, Freeman, & Preece, 1998). This 
standardised definition is needed when not simply classifying children as overweight or 
obese, but also in cases where researchers are examining associated factors which might 
prevent or increase BMI in youth over time (i.e., levels of PA engagement). 
 International cut-off points have also been developed using population 
reference data collected from six countries (International Obesity Task Force (IOTF) 
(Cole, Bellizzi, Flegal, & Dietz, 2000). However, a recent review found the national 
approach superior to the international approach for classifying overweight and obesity 
among youth. Consequently, in the UK, the National Institute for Health and Clinical 
Excellence (NICE) recommend measurement of BMI in children should be related to the 
UK 1990 BMI reference charts (Zaninotto et al., 2006).  
 Whilst BMI offers a simple means of assessing excess body fat, it has been 
criticised as being a fairly crude measure of adiposity due to its inability to distinguish 
between fat free mass (i.e., muscle and bone) and fat mass (Georgiades, Reilly, 
Stathopoulou, Livingston, & Pitsiladis, 2003; Maynard et al., 2001). Consequently, 
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individuals with a large muscle mass may be incorrectly classified as overweight or obese 
and at increased risk of poor health. Highlighting issues associated with using BMI as a 
proxy for identifying elevated health risk, Romero-Corral et al., (2006) reported that 
overweight adults (BMI = 25 – 29.9) demonstrated lower risk for total mortality and 
cardiovascular mortality compared to normal weight adults (BMI = 20 – 24.9). The authors 
concluded that findings could be explained by the lack of discriminatory power of BMI to 
differentiate between body fat and lean mass. In a recent study, Flegal, Kit, Orpana & 
Graubard et al., (2013) reported similar findings, revealing that relative to normal weight 
(BMI = 18.5 – 24.9), overweight (i.e., BMI = 25 – 29.9) was associated with a significantly 
lower all-cause mortality in adults. However in this study, it was suggested that results may 
be explained by the earlier identification of overweight patients in recent years due to 
increased public and professional knowledge of the negative health consequences of 
obesity (Oreopoulos et al., 2009), greater likelihood of receiving optimal medical treatment 
for conditions such as cardiovascular disease and type 2 diabetes (Schenkeveld et al., 
2012) and the benefits of higher metabolic reserves (i.e., the excess adipose tissue acts as a 
greater metabolic reserve to deal  with the metabolic demands of chronic diseases) 
(Doehner, Clark & Anker, 2010). Future studies are therefore needed in order to 
investigate the extent to which such propositions may be true, or whether this ‘obesity 
paradox’ (Doehner et al., 2010), is more likely due to misclassification of people with a 
large muscle mass as overweight or obese.  
To somewhat overcome of the issues surrounding the use of BMI as an indicator of 
excess body fat, other indicators of adiposity are also often employed to identify 
individuals at risk for obesity and associated co-morbidities (Lobstein, Baur, & Uauy, 
2004). Indeed, research has demonstrated that body composition and the distribution of 
10 
 
excess fat to have important implications for metabolic and cardiovascular health  (Huang, 
Liao & Hsu, 2012; Recio-Rodriguez et al., 2012).Thus, employing such measures may be 
useful in studies seeking to determine factors associated with lowering health risks 
associated with excess adiposity. For example, waist circumference offers a further indirect 
measure of adiposity and can be used specifically to estimate central adiposity, a risk factor 
for the metabolic syndrome (Bitsori, Linardakis, Tabakaki, & Kafatos, 2009). Direct 
measures of adiposity include percent body fat (BF%) and fat mass. Both are markers of 
general adiposity and can be measured directly using magnetic resonance imaging (MRI), 
dual energy x-ray absorptiometry (DEXA) and bio-electrical impedance analysis (BIA). 
All of these techniques have been validated for use in paediatric populations (Barreira, 
Staiano, & Katzmarzyk, 2013; Hosking, Metcalf, Jeffery, Voss, & Wilkin, 2006; Lobstein 
et al., 2004; Pietrobelli et al., 2003). 
Prevalence 
 The global prevalence of childhood overweight and obesity has increased 
markedly in the last few decades  (Wang & Lobstein, 2006). In 2005, it was estimated that 
over 155 million school-aged children worldwide were obese (British Medical Association, 
2005). Moreover, the most recent data representing the WHO regions (i.e., Africa, 
Americas, Europe,  Eastern Mediterranean, South East Asia, Western Pacific)  indicate 
approximately14.5% of youth to be overweight, with 4% of these young people being 
obese (International Association for the Study of Obesity, 2014). In 2006, a review 
summarised available prevalence data from 60 of the 191 member countries of the WHO. 
Results revealed the prevalence of overweight and obesity increased in virtually all 
countries between 1980 and 2005 (Wang & Lobstein, 2006). The data reviewed 
represented over half of the world population in 2000, clearly demonstrating the 
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emergence of this global public health crisis.  More recently, attention has been drawn 
towards the growing rate of obesity prevalence among developing countries (Gupta, Goel, 
Shah, & Misra, 2012; Reilly, 2006a), with a recent report indicating prevalence rates in 
adults nearly double those observed in high income countries (Overseas Development 
Institute, 2014). Figure 1.1 illustrates the reported upward trend in levels of child 
overweight between 1965 and 2010 from selected countries worldwide. 
 
Figure 1.1 Change in % child overweight prevalence over time in selected countries 
around the globe (International Association for the Study of Obesity, 2012) 
 In England, the National Study of Health and Growth (NSHG; 1974-1994), 
National Child Measurement Programme (NCMP; 2005 - present) and the Health Survey 
for England (HSE; 1995 - present) have provided the best means of monitoring the 
epidemic via data collected over the past 35 years. Between 1984 and 1994, the prevalence 
of obesity (≥ 95th percentile) among English boys aged 4 to 11 years almost doubled (5.4% 
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to 9%) and increased by approximately 50% in girls of the same age (9.3% to 13.5%).  
Such findings provide evidence that the occurrence of childhood obesity was beginning to 
increase (Chinn & Rona, 2001).  Data taken from the HSE over the past ten years has 
clearly confirmed an upward trend in the levels of childhood and adolescent obesity in 
England. The most recent data available from the HSE (2011) indicate that 31% of boys 
and 28% of girls aged 2 to15 years were overweight (including those who are obese), with 
obesity prevalence rates of 17% and 16% respectively (Health and Social Care Information 
Centre, 2012). Figure 2.1 demonstrates trends in child obesity prevalence between 1995 
and 2011 as recorded by the HSE. 
 
Figure 1.2 Trends in child (aged 2-15 years) obesity prevalence (HSE) (Public Health 
England, 2014) 
Strategies and public health schemes to combat obesity have been overtaken by the 
scale and speed of the epidemic (Reilly, 2007). It has been predicted that without clear 
action, the prevalence of childhood overweight and obesity will rise to 40% and 25% 
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respectively by 2050 (Foresight, 2007). However, the HSE (2011) reported a steady 
decrease in levels of obesity between 2004 and 2011 (Health and Social Care Information 
Centre, 2012).  Furthermore, a recent review indicated the rate of increase in prevalence of 
child and adolescent obesity in Western nations has decreased and in some countries, may 
have levelled off (Rokholm, Baker, & Sorensen, 2010). This recent statistic is promising. 
However, attention should be drawn to the fact that data taken since 1995 has shown peaks 
and troughs in obesity prevalence, and this lack of statistical change may simply be part of 
the continuing trend upwards. Reasons cited for the reported plateau in obesity prevalence 
include sample bias and inconsistent approaches concerning measurement of adiposity. For 
example, it has been suggested an underrepresentation of overweight and obese youth in 
more recent epidemiological studies may mask a continuing trend upwards (Reilly, 2006b), 
and the use of BMI may not afford detection of population changes in adiposity (Reilly, 
2012). Indeed, a population based study reported detectable changes in adiposity when 
assessed via waist circumference but not BMI (McCarthy, Ellis, & Cole, 2003). Also 
important to note is that reported trends in health behaviours suggest the lifestyles of UK 
children have not changed in recent years to warrant reductions in levels of overweight and 
obesity (Health Social Care and Information Centre, 2012; National Obesity Observatory 
Data Briefings, 2014). Epidemiological and population based research conducted over the 
next few years will be important in determining whether recent findings represent a 
temporary pause in the epidemic, rather than a levelling off or decline in levels of 
overweight and obesity across the world (Reilly, 2012).  
Consequences  
Children and adolescents with a high BMI-for-age are at increased risk for a variety of 
morbidities in childhood, adolescence and in adulthood (Reilly et al., 2003; Reilly & Kelly, 
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2011). The immediate negative health consequences associated with childhood obesity can 
be both physical and psychological. In the physical domain, childhood obesity is frequently 
linked to asthma, sleep apnea and orthopaedic problems (Mathew & Narang, 2013; 
Pulgaron, 2013; Reilly et al., 2003; Rudolf, 2004).  Increasing numbers of children are also 
being diagnosed with the metabolic syndrome (clustering of cardiovascular disease risk 
factors such as hypertension, hyperlipidaemia, hyperinsulinaemia and insulin resistance) 
(Burke, 2006; Nathan & Moran, 2008; Poyrazoglu, Bas, & Darendeliler, 2014) and type 2 
diabetes (American Diabetes Association, 2000; Dabelea, 2013; May, Kuklina, & Yoon, 
2012). However, the psychosocial consequences of childhood obesity are perhaps the most 
widespread (De Niet & Naiman, 2011; Dietz, 1998). Obese children become the targets of 
early discrimination and are often subjected to teasing, bullying and stigmatisation from 
their peers, which can lead to depression, poor self-esteem and other mental health 
problems manifesting themselves during childhood (De Niet & Naiman, 2011; Reilly et al., 
2003; Strauss, 2000). For example, Strauss et al., (2000) found that 34% of obese girls 
aged 13to14 had low self-esteem (defined as <10
th
 percentile), compared to 8% of non-
obese girls of the same age.  
In the long term, childhood obesity is associated with increased risk of obesity and 
associated co-morbidities during adulthood (Camhi & Katzmarzyk, 2010; Nathan & 
Moran, 2008; Reilly & Kelly, 2011; Srinivasan, Myers, & Berenson, 2002). Research has 
indicated that at least 70% of obese adolescents will remain obese as adults (Reilly, 2006a) 
and the risk of the persistence into adulthood increases with age and the severity of obesity 
(Singh, Mulder, Twisk, van Mechelen, & Chinapaw, 2008). The increased likelihood of the 
persistence of obesity into adulthood brings with it a whole host of adverse health 
consequences, including; increased chance of developing fatty liver disease, heart disease, 
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certain cancers, psychological and psychiatric problems, osteoarthritis, type 2 diabetes and 
premature mortality (Burke, 2006; Nathan & Moran, 2008; Reilly et al., 2003; Reilly & 
Kelly, 2011; Wyatt, Winters, & Dubbert, 2006). Field et al. (2001) reported the risk of 
developing type 2 diabetes is about two times greater for adults with a BMI >35 kg/m
2
, 
compared to individuals with a BMI between 18 kg/m
2 
and 25 kg/m
2 
(Field et al., 2001). 
Research has also indicated severe obesity in adulthood is associated with a shorter life 
expectancy of as much as 11 years, comparable in some cases to the reduction in life 
expectancy from smoking (Fontaine, Redden, Wang, Westfall, & Allison, 2003).  Further, 
adults who were obese as children carry a risk of poorer health and increased mortality 
compared with adults who were not obese as children (Reilly & Kelly, 2011). For example, 
Gunnell, Frankel, Nanchahal, Peters & vey Smith, (1998), reported the significant effects 
of weight during adolescence on mortality and morbidity persisted into adulthood even 
when weight at 53 years of age was controlled for (Gunnell, Frankel, Nanchahal, Peters, & 
vey Smith, 1998). Thus, adverse health risks associated with excess levels of body fat are 
apparent for the obese child, and also the adult who was obese as a child (Reilly et al., 
2003; Reilly & Kelly, 2011). 
In addition to the health consequences of obesity, the pressure placed on the NHS and 
society should not be forgotten. It is estimated that, at present, the direct costs of obesity to 
the NHS are around £4.2 billion and are forecast to reach 50 billion each year by 2050 
based on current trends (Foresight, 2007). The English government has set itself an 
ambition to reverse increases in obesity to around the levels seen in 2000 by 2020. 
Preventing obesity or slowing the dramatic increase in prevalence will probably require 
societal changes which facilities the modification of diet and increases physical activity 
levels in children and their families. 
16 
 
Physical activity and obesity 
Physical activity can be defined as any bodily movement that is produced by the 
contraction of skeletal muscle and that substantially increases energy expenditure 
(Caspersen, Powell & Christenson, 1985). Physical activity can include active living, 
active play (free play), sport, physical education and active transport. The health related 
components of physical activity include cardiorespiratory fitness (i.e., the ability of the 
circulatory and respiratory systems to supply oxygen during sustained physical activity), 
muscular endurance (i.e., the ability of muscle groups to exert external force for successive 
exertions), muscular strength (i.e., the amount of external force that a muscle can exert), 
body composition (i.e., the relative amounts of muscle, fat, bone and other vital parts of the 
body) and flexibility (i.e., the range of motion available at a joint) (Caspersen et al., 1985). 
The amount of energy required to accomplish an activity can be measured in kilojoules or 
kilocalories, and used to substantiate ‘energy expenditure’. 
Obesity is the result of long term excessive positive energy balance; i.e., where 
energy intake consistently exceeds energy expenditure (Hill, Wyatt, & Peters, 2012). A 
shift in the behaviour patterns of youth in recent years towards lower levels of physical 
activity (PA) and increased time spent engaged in sedentary pursuits is becoming ever 
more apparent (Dollman et al., 2005; Nelson, Neumark-Stzainer, Hannan, Sirard, & Story, 
2006; Saunders, 2011). This adverse behavioural profile, and the resultant reduction in 
energy expenditure, is thought to contribute towards creating a positive energy balance and 
is consistently implicated in the aetiology of childhood obesity (Must & Tybor, 2005). 
However, our understanding of the role of physical activity and sedentary behaviour in the 
development of overweight and obesity relies on the accurate estimation of these 
behaviours among youth. 
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Measurement of physical activity and sedentary behaviour 
Children’s PA is sporadic and intermittent in nature, and consequently, is difficult 
to accurately assess. Methods frequently used to measure PA in youth fall under two main 
categories: self-report measures such as questionnaires, diaries or proxy-reports from 
parents and teachers, and objective methods such as direct observation, heart rate 
monitoring, motion sensors (i.e., pedometers or accelerometers) and doubly labelled water 
(Kohl, Fulton, & Caspersen, 2000; Trost, 2007). 
Criterion standards for assessment of PA include direct observation and doubly 
labelled water (DLW) (Klein et al., 1984; Kohl et al., 2000). The DLW technique allows 
estimation of energy expenditure related to PA via calculating the rate of loss of stable 
isotopes from the body resulting from carbon dioxide production. However, the DLW 
method is costly and does not allow quantification of intensity and duration of PA. 
Consequently, where researchers are interested in examining engagement in specific 
dimensions of PA (i.e., MVPA and VPA), other objective PA measurement methods are 
required (Trost, 2001). Frequency, intensity and duration of PA can be determined via the 
method of direct observation. Several observation systems have been developed for youth 
and have been validated against oxygen consumption and heart rate monitoring (Sirard & 
Pate, 2001). Whilst protocols vary, direct observation typically involves observing a child 
within a specific setting and recording PA behaviours at time intervals ranging from 5 
seconds to 1 minute. The use of this method affords the ability to capture short term 
patterns and sudden changes in PA behaviours inherent with the nature of PA among 
youth. Still, direct observation requires considerable time and effort on the part of the 
researcher and thus, is expensive and impractical for assessing habitual PA levels in large 
groups of children (Kohl et al., 2000; Sirard & Pate, 2001; Trost, 2007; Welk, Corbin, & 
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Dale, 2000). As such, this method has been recommended for use as a criterion standard 
against which to validate other PA measurement tools (Welk et al., 2000). 
Due to low cost and ease of administration, self-report methods are commonly 
employed to assess PA engagement in youth, particularly in epidemiology and population 
based studies (Brener, Collins, Kann, Warren, & Williams, 1995; Craig et al., 2009). 
Various methods of self-report exist, including validated questionnaires [e.g., the Previous 
Day Physical Activity Recall questionnaire (Weston, Petosa, & Pate, 1997)], daily PA 
diaries and proxy reports from significant others (Bender, Brownson, Elliott, & Haire-
Joshu, 2005). However, the intermittent nature of PA in youth and a comparatively lower 
cognitive functioning than adults is likely to result in inaccuracies in recall of PA 
engagement (Baranowski et al., 1984; Trost, 2007). Self-report methods have also been 
shown to vary considerably in their reliability and validity when utilised among samples of 
children and adolescents (Kohl et al., 2000; Sallis & Saelens, 2000). This lack of accuracy 
in measurement limits the extent to which we can make inferences regarding associations 
between frequency, intensity and duration of PA with health outcomes in youth. 
Consequently, more objective PA measurement tools are recommended for use in 
paediatric populations (Trost, 2007).  
The methods most widely used to objectively assess PA among youth are heart rate 
monitors, pedometers and accelerometers. Heart rate monitors provide an indication of the 
physiological effect of PA. This method involves the recording of minute by minute heart 
rates from which dimensions of PA can be determined based on the linear relationship 
between heart rate and energy expenditure. However, whilst heart rate monitoring offers an 
attractive approach to objectively assess PA, this technique has been shown to 
overestimate energy expenditure in youth (Emons, Groenenboom, Westerterp, & Saris, 
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1992). Moreover, this measurement method also requires calibration of the association 
between heart rate and energy expenditure for each individual.  
Pedometers are a simple and relatively inexpensive device that can be used to 
measure number of steps per day. These devices have been demonstrated to be valid and 
reliable measures of PA in youth (McNamara, Hudson, & Taylor, 2010), yielding 
correlations of    r = 0.80 - 0.97 and r = 0.62 - 0.92 when compared against direct 
observation and oxygen consumption, respectively (Eston, Rowlands, & Ingledew, 1998; 
Puhl, Greaves, Hoyt, & Baranowski, 1990). However, whilst useful for assessing the 
volume of PA, pedometers do not provide information concerning frequency, intensity and 
duration of PA. Therefore, similar to self-report, their application in studies investigating 
dose-response associations between PA and health are limited (Trost, 2007). Even so, 
pedometers offer a useful alternative to self-report when seeking to determine changes in 
PA over time (e.g., epidemiology, in response to intervention) or to examine differences in 
total levels of PA engagement between individuals (McNamara et al., 2010). 
Accelerometers are being used with increasing regularity to assess PA among both 
adults and children due to their ability to determine frequency, intensity and duration of PA 
with reference to specific time periods (e.g., hours, days, weeks).  Accelerometers detect 
accelerations of body segments to which they are attached (e.g., hip, arm), converting these 
accelerations into counts. Counts are recorded over pre-specified time periods referred to 
as ‘epochs’ and interpreted to determine time spent in different intensities of PA. 
Accelerometers have been employed in numerous population based studies of children and 
adolescents (Craig et al., 2009; Rizzo, Ruiz, Hurtig-Wennlöf, Ortega, & Sjöström, 2007; 
Troiano et al., 2008) and have demonstrated high validity and reliability in samples of 
youth when compared against criterion estimates of PA (Plasqui & Westerterp, 2007; 
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Puyau, Adolph, Vohra, & Butte, 2002; Trost et al., 1998; Trost, 2007). Drawbacks of 
accelerometers include their inability to detect engagement in activities which require 
physical exertion but minimal acceleration of the body such as weight lifting, stair 
climbing and cycling.  Nevertheless, the contributions of such activities towards daily PA 
for children and adolescents are often reported to be small (Trost, 2007), and as such, the 
benefits of accelerometry largely outweigh the limitations of this method. Consequently, 
accelerometers are viewed as the most promising tool for accurately assessing habitual PA 
in children and adolescents (Trost, 2007). 
Whilst numerous approaches can be taken to measure PA in youth, relatively fewer 
methods exist for measurement of sedentary behaviour. To date, studies have largely 
employed self-report methods or accelerometry to estimate time spent sedentary (Tremblay 
et al., 2011). Self-report methods require participants to record engagement in specific 
sedentary pursuits at time intervals throughout the day. Accelerometers are used to 
determine total sedentary time (ST) by assuming that activity counts below a certain 
threshold indicate a participant is engaged in a sedentary activity. Self-report methods to 
assess sedentary behaviour have been validated against ST measured by accelerometer 
(Dunton, Liao, Intille, Spruijt-Metz, & Pentz, 2011). However, both methods of assessment 
carry advantages and disadvantages. Self-report methods enable researchers to determine 
time spent engaged in specific sedentary behaviours, allowing associations to be drawn 
between participation in certain sedentary pursuits and health outcomes. However, 
assessing sedentary behaviour using self-report also holds the same drawbacks as those 
outlined for measurement of PA (Trost, 2007). Measurement of ST via accelerometer 
allows quantification of the total amount of time spent at very low activity levels. 
However, this method does not enable identification of the behaviours which contribute 
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towards total ST. As such, a combination of the two methods is sometimes used to 
determine both the frequency and duration of engagement in, and context of sedentary 
behaviour (Chinapaw et al., 2012; Henderson et al., 2012; Martinez-Gomez et al., 2012a). 
Physical activity, sedentary behaviour, adiposity and risk factors for disease 
Physical activity 
The relationship between PA and obesity is complex. Whilst we are aware that PA 
and adiposity appear to have an inverse relationship, the strength of the relationship 
between the two can be dependent on a multitude of factors related to different dimensions 
of PA (i.e., type, frequency, duration and intensity). The widespread application of 
accelerometers in studies investigating the dose-response relationship between PA 
intensity and health in recent years, has allowed researchers to more accurately quantify 
the dimensions of PA related to markers of obesity and associated disease.  
Numerous cross-sectional and longitudinal studies have reported negative 
associations between moderate-to-vigorous PA (MVPA) and indicators of adiposity in 
youth (Chaput et al., 2012; Dencker & Andersen, 2008a; Fisher, Hill, Webber, Purslow, & 
Wardle, 2011; Mark & Janssen, 2011; Martinez-Gomez, Eisenmann, Tucker, Heelan, & 
Welk, 2011; Riddoch et al., 2009; Strong et al., 2005). Mark and Janssen (2011) 
investigated the relationship between objectively measured PA and body composition in 
1165 youth aged 8 to 17 years and revealed MVPA was significantly negatively related to 
total trunk fat. In a longitudinal study, an extra 15 minutes MVPA per day at age 12 was 
associated with between 9-12% lower body fat at age 14 years (Riddoch et al., 2009). 
Additional evidence for the inverse relationship between MVPA and adiposity comes from 
a wealth of intervention studies demonstrating exercise programmes aimed at increasing 
moderate intensity exercise in youth were associated with significant reductions in body fat 
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(Lemura & Maziekas, 2002). For example, Buchan et al., (2011) conducted a 7 week 
exercise study in children aged 15 to 16 years and reported participants who were required 
to exercise at a moderate intensity (70% VO2 max) for at least 20 minutes, 3 times per 
week, showed significant reductions in percent body fat (Buchan et al., 2011). Negative 
relationships between MVPA and markers of cardiovascular disease and type 2 diabetes, 
such as insulin resistance, waist circumference, systolic blood pressure and markers of 
inflammation (e.g., C reactive protein) have also been reported (Carson & Janssen, 2011; 
Ekelund et al., 2007; Ekelund et al., 2012; Gutin & Owen, 2011; Jago et al., 2008; 
Mitchell, Gaul, Naylor, & Panagiotopoulos, 2014). Therefore, in addition to directly 
addressing the problem of obesity by reducing levels of adiposity, engagement in MVPA 
may have the potential to lessen the disease burden of children who are obese and already 
displaying markers of associated diseases. Also important to note is that recent studies 
have demonstrated the negative association between MVPA and markers of obesity and 
related disease remain after controlling for total PA and ST (Chaput et al., 2012; Ekelund 
et al., 2012; Mark & Janssen, 2011; Steele, van Sluijs, Cassidy, Griffin, & Ekelund, 2009). 
More recently, evidence has emerged suggesting that, in particular, engagement in 
vigorous PA (VPA) may be protective against the development of excess adiposity and 
related poor health (Dencker & Andersen, 2008a; Rizzo et al., 2007; Ruiz et al., 2006; 
Steele et al., 2009). For example, studies have demonstrated VPA, but not MPA, to be 
negatively related to indicators of adiposity (Hay, Maximova, & Durksen, 2012; Ruiz et 
al., 2006) and cardiometabolic risk (Ried-Larsen et al., 2013). Carson et al (2013) 
examined changes in cardiometabolic risk factors among Canadian youth aged 9 to 15 
years over a two year period. When stratified by level of engagement in VPA, results 
revealed children in the highest quartile for VPA demonstrated greater increases in 
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cardiorespiratory fitness, and greater decreases in waist circumference and systolic blood 
pressure than participants in the lowest VPA quartile. Moreover, greater decreases in BMI 
were observed among children in the second and third VPA quartiles compared to those in 
the lowest quartile. However, waist circumference was the only cardiometabolic risk factor 
to be negatively associated with baseline levels of moderate intensity PA in this study 
(Carson et al., 2013). Thus, research findings underline the need to consider VPA 
separately, or in addition to MVPA, when examining the relationships between PA and 
health.   
Sedentary behaviour 
Sedentary behaviour refers to any waking behaviour characterised by low energy 
expenditure (typically ≤ 1.5 metabolic equivalents) and little physical movement (e.g., 
behaviours undertaken in a sitting or reclining posture) (Sedentary Behaviour Research 
Network, 2012).  Common sedentary behaviours engaged in by youth include, television 
viewing (TV), computer use, homework, socialising (e.g., talking on the phone) and 
motorised transport (Pate et al., 2011).  To date, research has typically investigated 
associations between total ST measured by accelerometer (i.e., the sum of all sedentary 
behaviours) and indicators of adiposity and cardiometabolic health, or has examined the 
relationship between self-reported time spent engaged in a specific sedentary behaviours 
(e.g., TV viewing) and health outcomes. 
Evidence for the relationship between total ST and health outcomes in youth is 
somewhat equivocal. For example, studies have demonstrated positive associations 
between ST and indicators of adiposity, cardiovascular risk and type 2 diabetes (Gaya et 
al., 2009; Henderson et al., 2012; Sardinha et al., 2008; Steele et al., 2009), while others 
have reported no relationship (Chaput et al., 2012; Ekelund, Brage, Griffin, & Wareham, 
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2009).  Contradictory findings may be due to analytical decisions employed (Atkin et al., 
2013), including inconsistencies across studies relating to adjustment for potential 
confounders. For example, Henderson et al., (2012) reported the positive association 
between ST and insulin sensitivity was no longer significant after adjusting for percent 
body fat. Similarly, where studies have adjusted for time spent in MVPA, associations 
between ST and obesity related health outcomes are sometimes attenuated and non-
significant (Ekelund et al., 2012; Steele et al., 2009).  However, it is important to note that 
studies also demonstrate ST to be related to health outcomes independent of time spent in 
MVPA (Hsu et al., 2011; Martinez-Gomez et al., 2011; Mitchell et al., 2013; Santos et al., 
2013). Conflicting findings highlight the complexities underlining the associations between 
ST and health and emphasise the need for further research in this area. Nevertheless, a 
recent systematic review concluded that decreasing any type of ST is associated with lower 
health risks in youth aged 5 to 17 years.  In particular, findings revealed that lowering ST  
leads to reductions in BMI (Tremblay et al., 2011).  
Studies examining associations between engagement in specific sedentary 
behaviours and health outcomes report more consistent findings. Numerous studies 
demonstrate positive relationships between time spent engaged in sedentary behaviours 
such as TV viewing and computer use, with obesity associated health outcomes (Prentice-
Dunn & Prentice-Dunn, 2011; Tremblay et al., 2011). Hancox, Milne and Poulton (2004) 
conducted a 26 year longitudinal study investigating the associations between TV viewing 
and health indicators. This research revealed time spent watching TV between the ages of 
5 and 15 years was positively associated with higher BMI and serum cholesterol, and 
negatively associated with fitness at follow up. In addition, results indicated that 17% of 
overweight could be attributed to watching television for more than 2 hours a day during 
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adolescence (Hancox, Milne, & Poulton, 2004). Two recent studies in European youth also 
indicated that both TV viewing and time spent playing console video games were 
positively associated with the presence of biomarkers of cardiometabolic risk in 
adolescents (Martinez-Gomez et al., 2012a; Martinez-Gomez et al., 2012c). The authors 
concluded time spent engaged in these sedentary behaviours may play a key role in the 
development of cardiovascular and metabolic disease during adolescence.  
Based on the available evidence, it seems higher levels of MVPA (and particularly 
VPA) and less time spent sedentary are conducive to preventing the development of 
overweight, obesity and associated poor health among youth. Whilst these two behaviours 
are often found to be moderately (and inversely) correlated, emerging evidence for the 
independent associations between both MVPA and sedentary behaviours with markers of 
obesity and related diseases suggest these two behaviours may hold somewhat different 
implications for health (Biddle, Gorely, Marshall, Murdey, & Cameron, 2004; Biddle et 
al., 2009; Ekelund et al., 2012; Melkevik, Torsheim, Iannotti, & Wold, 2010; Mitchell et 
al., 2013; Santos et al., 2013; Steele et al., 2009). In essence, there is evidence that both 
behaviours are playing a central role in the development of child and adolescent 
overweight and obesity.  
Physical activity guidelines 
In an attempt to increase levels of PA and reduce sedentary behaviour in youth, 
evidence based PA guidelines have been developed. These guidelines advise that children 
and adolescents should engage in at least 60 minutes and up to several hours of MVPA per 
day and ST should be minimised (Australian Government: Department for Health and 
Ageing: 2004; Department of Health, 2011; Physical Activity Guidelines Advisory 
Committee, 2008; Strong et al., 2005; US Department of Health and Human Services, 
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2013; World Health Organisation, 2011). A particular emphasis is placed on limiting 
recreational screen time to no more than two hours per day as research indicates exceeding 
this threshold is associated with the development of excess adiposity and poor 
cardiometabolic health (Grøntved et al., 2014; Tremblay et al., 2011).  Evidence for the 
dose-response relationships between PA intensity and health has also resulted in a 
recommendation for engagement in VPA on at least 3 days a week. In keeping with the 
health related components of physical activity (i.e., cardiorespiratory fitness, muscular 
strength and endurance, body composition and flexibility), these guidelines indicate that 
vigorous physical activities should include activities that strengthen muscle and bone. 
Concerning the volume of VPA, a recent study in European youth aged 12.5 to 17.5 years 
demonstrated that children who engaged in less than 15 minutes of VPA per day were at 
greater risk of overweight and obesity compared to those who exceeded this level of VPA 
(Martinez-Gomez et al., 2010). However, no general consensus has been reached 
concerning the advised volume of VPA. Consequently, existing studies examining 
compliance with PA guidelines have largely focused on investigating compliance with 
recommendations for MVPA, and examining daily levels of both total ST and TV viewing 
time. 
Participation rates 
The measurement of PA has implications for understanding participation rates and 
consequently, identifying the number of individuals at risk of not engaging in 
recommended level of PA. Where self-report measures are employed, participation rates 
are frequently reported to be higher than when PA has been assessed via objective methods 
such as accelerometry (Adamo, Prince, Tricco, Connor-Gorber, & Tremblay, 2009; 
Leblanc & Janssen, 2010). Further, where accelerometers are used to measure PA, the 
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analytical decisions employed have considerable effects on estimates of the number of 
children and adolescents meeting PA recommendations. For example, to determine time 
spent in different intensities of PA, cut-points must be applied to counts recorded by 
accelerometers. A number of cut-points have been developed for use among children and 
adolescents which vary in their classification of different PA intensities (Evenson, 
Catellier, Gill, Ondrak, & McMurray, 2008; Freedson, Pober, & Janz, 2005; Mattocks et 
al., 2007; Puyau, Adolph, Vohra, & Butte, 2002). Consequently, the cut point chosen to 
analyse accelerometer data can substantially affect the reported levels of engagement 
MVPA (and VPA) (Guinhouya et al., 2006; Kim, Beets, & Welk, 2012; Trost, Loprinzi, 
Moore, & Pfeiffer, 2011). Results pertaining to levels of engagement in MVPA among 
youth should therefore be interpreted taking these differing analytical decisions into 
account.  
Population based studies employing self-report methods indicate that currently, 
only a small percentage of children and adolescents are meeting national PA guidelines 
(Craig et al., 2009; Foulds, Warburton, & Bredin, 2013). For example, the most recent self-
report PA data from the Health Survey for England indicate only 32% of boys and 24% of 
girls aged 2 to 15 years are achieving the recommended 60 minutes of MVPA per day 
(Craig et al., 2009). Similarly, a recent review of studies employing various self-report 
measures indicated 26.5% of youth in the United States of America (USA) and Canada met 
recommended levels of MVPA (Foulds et al., 2013).  Further, self-report data from the 
National Health And Nutrition Examination Survey (NHANES) reported only 14.7% of 
youth aged 12 to 17 years engaged in 60 minutes of MVPA per day (Song, Carroll, & 
Fulton, 2013). The Avon Longitudinal Study of Parents and Children (ALSPAC) 
objectively assessed PA via accelerometer and reported only 2.5% of children aged 11-12 
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years met recommended levels of MVPA (Riddoch et al., 2007).  In contrast, 
accelerometer-based data from the European Youth Heart Study (EYHS) reported a higher 
proportion of youth met recommended levels of MVPA, indicating on average, 35.8% of 
children aged 9 years, and 21.2% of adolescents aged 15 years met PA guidelines (Laguna 
et al., 2013). The comparatively higher estimates in the latter study are likely explained by 
the lower cut point used to classify MVPA compared to those used in the ALSPAC (i.e., 
EYHS = ≥ 2000 versus ALSPAC = ≥ 3600 counts per minute). Indeed, studies comparing 
different accelerometer cut-points demonstrated the use of a more conservative cut point 
resulted in a dramatic drop in the number of children reported to be meeting PA 
recommendations (Guinhouya et al., 2006; Trayers et al., 2006). Nevertheless, population 
based studies across the world that have employed accelerometers to assess PA have 
reported average daily levels of MVPA below 60 minutes per day in English (Basterfield et 
al., 2012; Collings et al., 2014; Craig et al., 2009; Mitchell et al., 2009; Ness et al., 2007), 
Irish, (Woods, Tannehill, Quinlan, Moyna, & Walsh, 2010), Canadian (Chaput et al., 
2012), European (Laguna et al., 2013), and American (Long et al., 2013; Troiano et al., 
2008) children and adolescents.  
Concerning engagement in sedentary behaviour, Pate et al., (2011)  recently 
conducted a systematic review of studies that have assessed engagement in specific 
sedentary pursuits via self-report [i.e., screen-based (e.g., TV viewing), non-screen based 
(e.g., sitting, talking, sedentary hobbies) and total ST via accelerometer in children and 
adolescents (Pate et al., 2011). Findings from studies employing self-report to assess 
engagement in sedentary pursuits revealed that on average, children across the globe 
reported spending 1.4 to 3.7 hours per day watching TV. Further, data from the NHANES 
demonstrated between 49% and 56% of American children and adolescents aged 6 to 15 
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years watched 2 or more hours of TV per day, exceeding the recommended guideline 
(Sisson et al., 2009). When not limiting self-report of sedentary behaviour to TV time, 
studies revealed that children spent between 3 and 8 hours per day engaged in a range of 
sedentary pursuits (Biddle, Gorely, Marshall, & Cameron, 2009; Gorely, Marshall, Biddle, 
& Cameron, 2007; Hamar, Biddle, Soós, Takács, & Huszár, 2010; Hardy, Dobbins, Booth, 
Denney-Wilson, & kely, 2006; Wight, Price, Bianchi, & Hunt, 2009). For example, Hardy 
et al., (2006) asked Australian children and adolescents to report time spent in screen-
based, educational and social sedentary behaviours, in addition to motorised travel and 
sedentary hobbies. Results demonstrated participants spent between 4.7 and 6.5 hours per 
day sedentary (Hardy et al., 2006). In the UK, children were asked to record time spent 
sedentary while not in school (Biddle et al., 2009). Findings indicated boys and girls 
engaged in sedentary activities such as TV viewing, computer and video game use, 
motorised travel and sedentary social and educational behaviours (e.g., talking on the 
phone, doing homework) for 4.1 and 3 hours per day respectively (Biddle et al., 2009). 
Similarly, Gorely et al., (2007) reported children from the UK to engage in sedentary 
pursuits for 3.7 to 5.8 hours per day (Gorely et al., 2007).  
Pate et al., (2011) observed ST assessed by accelerometer was estimated to be 
comparatively higher than levels recorded in self-report studies. Date from the NHANES 
indicated American children and adolescents aged 6 to 19 years spent between 6 to 8.1 
hours per day sedentary (Matthews et al., 2008). For European children, findings from the 
Sport, Physical activity and Eating Behaviour: Environmental Determinants in Young 
people (SPEEDY) study, reported that 10 year old boys in the UK engaged in sedentary 
activities for 7.5 to 7.7 hours per day (Steele et al., 2010). Data from the EYHS similarly 
reported adolescents aged 15 years spent up to 7.8 hours per day sedentary (Nilsson et al., 
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2009b) and children and adolescents spent approximately 41% to 55% of their day 
engaged in sedentary activity (Nilsson et al., 2009a). 
Despite disparities in the research methods and analysis decisions employed, the 
general consensus points towards a generation of children and adolescents who are 
insufficiently active to accrue benefits to health. Therefore, given the evidence base for PA 
recommendations (Strong et al., 2005), and with obesity prevalence estimates reaching 
double figures worldwide, there is a need for preventative action in the line of increasing 
MVPA and reducing sedentary behaviour (total ST and engagement in specific sedentary 
pursuits)  in youth. Moreover, PA participation and engagement in sedentary behaviours 
track from childhood and adolescence into adulthood (Biddle, Pearson, Ross & 
Braithwaite, 2010; Telama et al., 2013; Trudeau, Laurencelle, & Shephard, 2004). 
Therefore, adolescence is a life stage during which the development of positive PA habits 
may be critical in promoting lifelong PA participation. To be successful in our attempts at 
PA promotion, this first relies on finding and creating engaging opportunities for youth to 
be physically active.  
Youth Sport and physical activity engagement 
In 2007, the government published a White Paper on sport, advocating youth sport 
as a valuable setting for PA promotion and obesity prevention (Commission of the 
European Communities, 2007). Indeed, millions of children participate in sport across the 
globe, and as such, youth sport represents an important and globally relevant domain for 
interventions seeking to encourage PA engagement in youth. However, few studies have 
examined the frequency, intensity and duration of PA engagement among youth sport 
participants. In particular, a paucity of studies have employed objective methods to 
examine PA levels associated with youth sport participation. Moreover, existing research 
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has largely neglected to go beyond simply characterising duration of engagement in 
MVPA among youth sport participants. Consequently, little is known regarding levels of 
engagement in different dimensions of PA (i.e., MVPA and VPA) and ST, and associations 
with obesity linked health outcomes in these groups of youth.  In addition, factors related 
to duration of engagement in MVPA, VPA and ST both within and outside the youth sport 
setting (e.g., individual, contextual, social and environmental) are not well understood. The 
following sections will review research conducted in the youth sport domain and underline 
the contributions the present thesis makes to this important line of inquiry. Table 1.1 
provides a summary of accelerometer based research conducted in the youth sport domain 
to date. 
Youth sport and physical activity engagement: what we know so far 
Only three studies to date have utilised accelerometers to examine daily PA levels 
of engagement among sport participants. Wickel and Eisenmann (2007) investigated 
weekday levels of MVPA among male sport participants aged 6 to 12 years. Findings 
demonstrated average weekday MVPA and VPA to be 110 and 40 minutes per day (mpd) 
respectively, among flag football, soccer and basketball participants (Wickel & 
Eisenmann, 2007).  Importantly, this study also reported levels of MVPA to be 30 minutes 
lower on a non-sport day compared to a sport day. Machado-Rodrigues et al., (2012) 
reported similar level of engagement in weekday MVPA among male youth sport 
participants aged 13 to16 years, demonstrating  male participants representing a variety of 
different youth sports engaged in MVPA for 114 mpd (Machado-Rodrigues et al., 2012). 
Concerning average daily PA (i.e., data representing both weekdays and weekend days), 
this study revealed average daily MVPA of youth sport participants to be 97 mpd (minutes 
in VPA not reported) and daily ST to be 11 hours per day on average. Recently published 
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data from the PAPA project reported average daily MVPA to be 122 mpd, and daily VPA 
to be 25 mpd among youth sport footballers aged 9 to 15 years from France, Greece and 
England (Van Hoye et al., 2013). Whilst levels of ST reported in the study of Van Hoye 
and colleagues were lower than those observed by Machado-Rodrigues et al., (2012), 
results still indicated youth sport football participants spent between 7 and 8 hours per day 
engaged in sedentary behaviours.  
A similar number of studies have investigated levels of PA engagement during 
youth sport time in order to determine the extent to which youth sport contributes towards 
participants meeting guidelines for MVPA and daily levels of VPA. Leek et al., 2011, 
reported male and female youth sport soccer (football) and softball/baseball participants, 
aged 7 to 14 years, accrued approximately 45 minutes of MVPA, and 20 minutes of VPA 
during youth sport practice time (Leek et al., 2011). Results also revealed that 23% of 
participants met the recommended 60 minutes of MVPA per day during youth sport time. 
Wickel et al., (2007) reported comparatively lower levels of engagement in MVPA during 
youth sport (i.e., 26 minutes) than those observed by Leek et al., (2011). However, when 
taking into account the length of the youth sport session, levels of engagement in MVPA 
were similar to those reported by Leek et al., (2011) (i.e., 26 minutes = 49% vs 45 minutes 
= 46%). A study conducted in female netball, basketball and soccer participants (aged 11 
to 17 years) sought to determine the contribution each hour of youth sport participation 
would make towards daily guidelines for MVPA (Guagliano et al., 2012). Findings 
revealed that for every hour of game play or practice time, participants accumulated 
approximately one third of the recommended 60 minutes of MVPA per day.  
Existing youth sport studies have also sought to determine factors which may 
influence levels of PA engagement during youth sport. Leek et al., (2011) reported levels 
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of MVPA (and percent session time engaged in MVPA) to be higher in soccer participants 
(compared to softball/baseball), participants aged 7 to 10 years (relative to 11 to 14 years), 
and males (relative to females). Similarly, Wickel et al., (2007) found younger participants 
to engage in higher levels of MVPA than older participants. Guagliano et al., (2012) 
demonstrated PA to vary as a function of youth sport context (i.e., training sessions versus 
match play). Sacheck et al., (2011) also reported overweight and obese participants to 
engage in lower levels of MVPA and VPA during youth sport football matches than their 
normal weight peers.  
Taken together, existing studies indicate that participation in youth sport may offer 
children and adolescents the opportunity to accrue substantial amount of MVPA and VPA. 
However, whilst youth sport participation may indeed be valuable for advancing levels of 
PA engagement, results also indicate MVPA accrued during youth sport alone is not 
sufficient to meet recommended levels of MVPA, and the benefits of youth sport 
participation (i.e., opportunity for engagement in MVPA and VPA) may not extend beyond 
the day on which sport is participated in (Wickel et al., 2007). Moreover, recent results 
suggest youth sport participants may spend large proportions of their day engaged in 
sedentary behaviour.  
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Author 
 
Sample demographics 
 
Primary outcomes  
(as related to accelerometer data) 
 
Main findings 
(relevant to the present thesis) 
 
Guagliano et al., 
(2012) 
 
94 females aged 11 to 17 yrs  
 
Sport type: Netball, basketball 
and outdoor soccer (football) 
 
Sydney, Australia 
  
PA engagement during youth 
sport  
 
Compare levels of PA 
engagement between games and 
practices  
 
% time in MVPA was higher during practices 
(33.8%) than during games (30.6%). 
 
During practices and games, girls spent 18 and 20 
minutes per hour in MVPA respectively.  
 
 
Leek et al., (2007) 
 
 
200 youth aged 7 to 14 yrs (47.5% 
female) 
 
17% Caucasian 
 
Sport type: Soccer (football) and 
baseball/softball 
 
San Diego, California 
 
 
Minutes in PA and ST during 
youth sport practice time 
 
Variability related to age, sport 
type and gender 
 
 
% time in MVPA = 46.1% (45.1 minutes) 
 
Participants on soccer teams, boys, and those aged 
7 to 10 years had significantly more MVPA than 
their counterparts 
 
24% of participants achieved ≥ 60 minutes of 
MVPA during youth sport time 
 
 
Machado-Rodrigues 
et al., (2012) 
 
 
165 male youth aged 13 to 16 yrs 
 
Sport and non-sport participants 
 
Sport type: 11 different sports, 
soccer was the most popular  
 
Portuguese Midlands 
 
 
Daily PA and ST among sport and 
non-sport participants  
 
Variability related to weekday 
(weekend vs. weekday) and age 
group (13 to 14 years vs. 15 to 16 
years).   
 
 
 
Compliance = 75% (initial N = 219) 
 
Sport participants in both age groups engaged in 
more MVPA on weekdays and weekend days. 
 
Sport participants spent less time sedentary on 
weekdays and across total days but not on 
weekend days.  
Table 1.1  
Summary of accelerometer based studies conducted within the youth sport domain 
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Sacheck et al., 
(2011) 
 
111 children aged 7 to 10 yrs 
(68% female) 
 
90% Caucasian 
 
Sport type: indoor soccer 
 
Acton Massachusetts, USA 
 
 
Time spent in different PA 
intensity levels during soccer 
games 
 
Variability related to weight status 
(BMI) 
 
49% of match time was spent sedentary (25.4 
minutes) and 33% spent in MVPA (16.9 minutes). 
Contributing 25% towards daily recommendations 
for MVPA 
 
Youth with BMI ≥ 85th percentile engaged in 
more ST and less MVPA during soccer games 
than their normal weight counterparts 
 
 
Van-Hoye et al., 
(2013) 
 
331 males aged 9 to 15 yrs 
 
 
Sport type: football 
 
Europe [England  (N = 147), 
France (N = 132) and Greece (N = 
136)] 
 
 
Daily PA and ST engagement  
 
Variability related to country  
 
Compliance = 79.76% (initial N = 415) 
 
Average daily MVPA = 122.33 mpd 
Average daily ST = 488.19 mpd 
 
Greek participants achieved 60 minutes of MVPA 
on more days then English and French 
participants. 
 
Wickel et al., (2007) 
 
113 boys aged 6 to 12 yrs  
 
>95% Caucasian 
 
Sport type: Basketball, soccer 
(football) and flag football 
 
American 
 
Daily MVPA on a sport and non-
sport day 
 
Contribution of youth sport, PE 
and recess towards total daily 
MVPA 
 
Compliance = 95%, (initial N = 119) 
 
Average daily MVPA = 110 mpd on a sport day 
 
MVPA lower, and ST higher on a non-sport 
compared to a sport day 
 
Youth sport contributed 23% (26 minutes) 
towards total daily MVPA 
 
Note: Compliance, location and ethnicities reported where data was available in published manuscripts. Participants recruited to studies 
contributing toward the present thesis were English male youth sport participants aged 9 to 16 years. Sample sizes following data reduction were; 
Study 1 = 109, Study 2 = 118, Study 3 = 73, Study 4 = 105 
 
MVPA = moderate to vigorous physical activity, ST = sedentary time, PE = physical education, BMI = body mass index, mpd = minutes per day 
3
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The contribution of this thesis 
Past studies offer a starting point towards elucidating the value of youth sport as a 
context for encouraging higher levels of PA engagement. However, a number of important 
limitations should be considered before drawing conclusions concerning the position of 
youth sport as a context to enhance PA and its relevance as a setting for obesity prevention.  
First, despite the emphasis placed on youth sport as a vehicle for PA promotion 
(Commission of the European Communities, 2007; Weiss, 2000), few accelerometer-based 
studies have actually been conducted in this area. As such, conclusions drawn concerning 
the role of youth sport for encouraging PA engagement towards the frequency, intensity 
and duration outlined as being beneficial for health are based on a limited body of 
evidence. Moreover, the PA patterns of youth are complex and depend on a multitude of 
factors (e.g., age, gender, ethnicity, day of the week) (Dencker & Andersen, 2008a). 
Indeed, PA levels during youth sport have been found to vary as a function of such factors, 
in addition to sport type and youth sport context (i.e., training session versus match play) 
(Guagliano et al., 2012; Leek et al., 2011; Wickel & Eisenmann, 2007). As such, additional 
accelerometer-based research focused within the youth sport context is required to gain a 
more comprehensive view of the utility of different youth sports for PA promotion and to 
further identify factors affecting variability in PA engagement (Pate & O'Neill, 2011).    
Second, the majority of existing youth sport studies have almost exclusively 
employed the age-dependent cut-points developed by Freedson et al., (2005) to classify 
engagement in MVPA (Freedson et al., 2005; Guagliano et al., 2012; Leek et al., 2011; 
Van Hoye et al., 2013; Wickel & Eisenmann, 2007).  Research has demonstrated these cut 
points may misclassify light intensity PA as moderate intensity PA in children ≤ 10 years 
(Kim et al., 2012; Trost et al., 2011). Consequently, daily levels of PA, as well as PA 
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during youth sport may have been overestimated in studies involving younger participants 
(e.g., Leek et al., 2011). As a result, the opportunity offered by the youth sport setting for 
engagement in MVPA and the role of youth sport for encouraging engagement in MVPA 
towards recommended levels may have been previously overvalued.  One study to date has 
examined levels of engagement in MVPA and VPA during youth sport employing the 
single value cut-points developed by Puyau et al., (2002) (Sacheck et al., 2011). This study 
indicated soccer participants aged 7 to 10 years to engage in MVPA for 17 minutes during 
youth sport time, a value comparatively lower than reported by Leek et al., (2007) for 
soccer players of the same age, where data were analysed using age-dependent cut-points 
[i.e., MVPA  = approximately 58 minutes (data taken from graph)]. Thus, the use of age-
dependent cut-points among most existing youth sport studies somewhat limits the extent 
to which we can accurately evaluate the value of the youth sport setting as an opportunity 
for engagement in MVPA. 
Finally, studies to date have neglected to examine the variability in daily levels of 
PA engagement among youth sport participants.  Whilst previous studies have reported 
average daily levels of MVPA for youth sport participants to be above the recommended 
60 mpd, the standard deviations reported for daily MVPA are large (e.g., 28 – 33 mpd) 
(Machado-Rodrigues et al., 2012; Van Hoye et al., 2013), indicating levels of PA 
engagement may vary substantially among youth sport participants. In addition, recent 
studies have revealed youth sport participants to engage in ST for between 7 and 11 hours 
per day. Examining the variability in daily levels of MVPA and ST among youth sport 
participants is therefore important in order to determine the extent to which youth sport 
participation is conducive towards engagement in recommended levels of MVPA for all 
participants, and is associated with high levels of engagement in ST. Moreover, given that 
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youth sport has been advocated as a setting for obesity prevention, examining associations 
between variability in PA and ST and obesity associated health outcomes will be important 
to determine the degree to which interventions should seek to not only encourage and 
maintain sport engagement, but also to increase daily levels of MVPA and reduce ST 
among those active in the youth sport setting.  
The first and second studies within this thesis therefore seek to address some of the 
main limitations to existing youth sport research, employing accelerometers to determine 
patterns of PA engagement among youth sport football participants and associations with 
obesity linked health outcomes. Due to recent findings demonstrating the superior validity 
of a single value cut-point to classify MVPA, relative to age-dependent cut-points 
validated for youth (Trost et al., 2011), studies throughout this thesis  employed the cut-
points developed by Evenson, Catellier, Gill, Ondrak & McMurray (2008), (i.e., MVPA = 
≥ 2296 cpm, VPA ≥ 4012 cpm) and recommended for use by Trost et al., (2011) to classify 
PA intensity (Evenson et al., 2008; Trost et al., 2011). 
The primary aim of the first study (Chapter 2) was to further understanding of the 
opportunity offered by youth sport football in particular for  PA engagement towards the 
frequency, intensity and duration required to accrue benefits to health. Specifically, Study 
1 (Chapter 2) examined accelerometer-assessed levels of MVPA and VPA during youth 
sport, and the contribution made to levels of physical activity at the weekend. In addition, 
variability between participants in terms of PA accrued during youth sport and the 
contribution towards daily weekend PA was determined with reference to participant age 
and playing position. To date, only one study has examined the contribution of youth sport 
towards daily MVPA on a weekday. Given that levels of MVPA are lower at the weekend 
compared to during the week, researchers have advocated the need to identify the main 
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activities undertaken during weekend MVPA and VPA. Thus, determining the contribution 
of youth sport towards weekend PA will help to uncover the extent to which youth sport 
represents an important source of weekend PA.  
Study 2 (Chapter 3) moved beyond past observations of daily and youth sport PA 
engagement, and more critically examined variability in daily MVPA, VPA and ST 
between youth sport participants, determining associations with indicators of adiposity and 
cardiovascular risk. Given the high estimates of ST recently observed in youth sport 
participants, and reported independent effects of ST on health (Chaput et al., 2012; 
Ekelund et al., 2012; Mitchell et al., 2013), particular emphasis was placed on determining 
the independent associations between MVPA, VPA and ST with adiposity and risk factors 
for cardiovascular disease. 
Optimising the youth sport experience 
In order to inform ways to increase daily engagement in MVPA and reduce daily 
ST in youth sport participants, we must first determine factors within the youth sport 
context related to PA engagement. Identifying factors associated with PA engagement 
during youth sport will help contribute towards higher daily levels of PA (MVPA and 
VPA) and meeting recommended levels of MVPA on sport days. Indeed, study findings 
demonstrate children spend up to 70% of youth sport time engaged in PA below a 
moderate intensity, and that PA accrued during this time is not sufficient to meet 
recommended guidelines for MVPA (i.e., light PA or sedentary behaviour) (see Table 1.1, 
Guagliano et al., 2012; Leek et al., 2011; Sacheck et al., 2011; Wickel & Eisenmann, 
2007). Similarly, determining correlates of daily engagement in MVPA and ST will help to 
inform the development of interventions seeking to encourage the adoption and 
maintenance of positive habitual PA behaviours among youth sport participants. 
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Consequently, elucidating such concomitants will help to establish avenues through which 
an individual’s youth sport participation can be optimised to encourage higher levels of PA 
engagement and lessen involvement in sedentary pursuits, maximising the potential role of 
youth sport as a context for PA promotion.  As previously outlined, studies conducted in 
the youth sport setting have examined both individual (e.g., age, gender) and contextual 
(e.g., sport type) level factors and their associations with levels of PA engagement during 
youth sport. However, despite research identifying important psychological correlates of 
PA engagement (e.g., self-efficacy, enjoyment), no studies to date have adopted a 
theoretical lens when investigating factors within the youth sport setting likely to impact 
upon PA engagement among young participants.  
International experts in the area of youth PA promotion recently identified 
understanding the theory behind changing children’s activity levels and behaviours as a 
top research priority for child and adolescent PA and sedentary behaviour (Gillis et al., 
2013).  When considering theoretical frameworks attuned to encouraging behaviour 
change among youth, theories of motivation theories of motivation may offer attractive 
avenues for researchers to pursue.  
Early theories define motivation as the direction and intensity of one’s effort (Sage, 
1997). Direction refers to an individual’s decision to initiate engagement in a behaviour, 
whereas effort refers to the vigour that goes into pursuing that behaviour. However, this 
conceptualisation of motivation does not acknowledge the regulation of behaviour. That is, 
it does not consider ‘why’ an individual to motivated to act. Roberts (2001) argues that true 
theories of motivation address all aspects of achievement behaviour (i.e., direction, 
intensity and regulation).  Over the past few decades, research has more readily adopted 
this multifaceted approach towards understanding why a person is ‘moved to act’ (Duda, 
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1992; Roberts, 1982; Roberts, 1997). Indeed, numerous theories of motivation have been 
employed in attempts to understand the psychological processes undergirding goal-
orientated behaviour among youth across different contexts. However, the theoretical 
frameworks most commonly adopted to understand motivation in the sport domain include 
Social Cognitive Theory (Bandura, 1986), Theory of Planned Behaviour (Ajzen, 1985), 
Achievement Goal Theory (Nicholls, 1984) and Self-determination Theory (Deci & Ryan, 
1987). 
Briefly, Social Cognitive Theory postulates reciprocal interactions among personal 
(e.g., knowledge and attitudes), environmental (e.g., social norms) and behavioural (e.g., 
self-efficacy) factors. In contrast, the Theory of Planned Behaviour takes a more centred 
approach to understanding motivation, advocating intentions are the sole determinant of 
behaviour. The determinants of one’s intentions are considered to be attitude towards 
engaging in a behaviour, perception of social norms surrounding that behaviour, and level 
of perceived behaviour control (i.e., beliefs regarding resources and opportunities to 
engage in a behaviour, e.g., self-efficacy).  Overlapping with Social Cognitive Theory and 
the Theory of Planned behaviour, Achievement Goal Theory postulates an important pre-
requisite for motivated behaviour is the desire to feel competent. As such, where an 
individual feels more competent, they are more likely to act. Importantly however, 
Achievement Goal Theory takes a more complex approach towards understanding the 
implications of one’s perceptions of competence. Specifically, suggesting the way in which 
an individual defines their competence (i.e., as self-referenced (based on personal 
improvement and effort) vs. other referenced (or based on the competence of others) can 
govern behaviour and affect how an individual will interpret and respond in achievement 
related settings.  Coined task and ego orientation (respectively), the former is linked to 
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more adaptive cognitive, affective and behavioural outcomes (Roberts, 2001). 
Achievement Goal Theory also emphasises the importance of acknowledging how the 
social environment created within a specific domain (e.g., youth sport) interacts with an 
individual’s predisposition towards a goal orientation when considering goal-orientated 
behaviours. Similar to Achievement Goal Theory, Self-determination Theory (SDT) 
underlines the importance of the social environment as an antecedent of one’s motivation. 
However, in contrast to other theories of motivation, SDT points to the importance of 
variability in the reasons ‘why’ individual is motivated to act. Indeed, whilst other theories 
of motivation consider a multitude of factors influencing a ‘why’ a person’s chooses to 
engage in a behaviour (e.g., social norms, self-efficacy), no emphasis is placed on the type 
or the quality of motivation experienced. That is, SDT considers the differing 
psychological processes that are likely to underpin the ‘why’ of motivation, and the 
resulting implications for one’s behaviour, cognition and affect. 
A central tenet of SDT  is that the social environment operating within an 
achievement related context is central to the variability in the reasons ‘why’ we engage in a 
behaviour, (Deci & Ryan, 1987). In turn, such variability can hold highly variable 
consequences for one’s cognition, affect and behaviour (Deci & Ryan, 1987; Deci & Ryan, 
2000; Deci & Ryan, 2008; Ryan & Deci, 2000a). Research indicates that where an 
individual is motivated to engage in a behaviour for more autonomous reasons (i.e., for the 
inherent fun and enjoyment derived, or personally valuing the benefits of that behaviour) 
more adaptive cognitive, affective and behavioural outcomes will likely ensue (Deci & 
Ryan, 1987). Conversely, where an individual’s reasons for engagement in a behaviour are 
more controlled (i.e., one is motivated to engage due to external factors or internal 
contingencies) this is likely to result in more negative and maladaptive outcomes (Deci & 
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Ryan, 1987). Within the context of youth sport, considering the ‘quality’ of one’s 
motivation (i.e., whether the reasons underpinning one’s sport participation are more 
autonomous or more controlled) may therefore have implications for promoting PA 
engagement among youth active within this setting. Indeed, where a child participates in 
sport for the inherent fun and enjoyment derived from that activity (i.e., autonomous 
motivation), they are perhaps more likely to be motivated towards, and engage in PA, both 
within and outside that setting (Vallerand, 1997). Certainly, SDT has been successfully 
used to understand the social environmental and motivation-related determinants of PA 
engagement among youth. Research conducted within other youth PA domains highlights 
that autonomous forms of motivation towards a behaviour (e.g., PE, PA engagement 
during recess) are linked to higher levels of PA engagement both within and outside that 
context (Aelterman et al., 2012; Standage et al., 2012; Stellino & Sinclair, 2013), with the 
reverse true for controlled motivation (Owen et al., 2013; Standage et al., 2012). However, 
to date, no research has employed the SDT framework towards understanding motivation 
and related levels of PA engagement within the youth sport setting.  
Within the context of youth sport, the social environment is largely created by the 
interpersonal behaviours of the youth sport coach. The application of SDT towards 
research targeting the youth sport setting may therefore help to determine the potential role 
of the coach-created social environment and ensuing quality of motivation (i.e., social-
psychological factors) for encouraging higher levels PA engagement and reducing ST 
among youth sport participants. Studies 3 (Chapter 4) and 4 (Chapter 5) within this thesis 
therefore adopted a SDT approach towards investigating the social environmental and 
motivation-related predictors of PA engagement during youth sport (Study 3), and daily 
engagement in MVPA and ST (Study 4).  
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Self-determination Theory 
In order to encourage the adoption of positive PA behaviours in youth, we must 
first understand the psychosocial determinants of quality PA engagement. Understanding 
what motivates children and adolescents to be physically active as well as what processes 
lead to declines in PA has important implications for PA promotion and obesity 
prevention. Self-determination theory (SDT) is a theoretical framework which has guided 
researchers in their attempts to understand the interaction between the PA environment and 
motivational processes pertinent to PA engagement (Deci & Ryan, 1987; Deci & Ryan, 
2000; Deci & Ryan, 2008; Ryan & Deci, 2000a). SDT diverges from other theories of 
motivation by considering motivation not as a unitary concept concerned only with the 
intensity of motivation, but as a multifaceted construct, outlining the importance of 
understanding not only to what extent an individual is motivated to act, but also 
‘why’(Deci & Ryan, 2000). Specifically, SDT advocates that initiation and engagement in 
a behaviour (such as PA) is regulated by the degree to which an individual’s choice to 
engage in that behaviour emanates from the self (i.e., is self-determined), or is driven by 
external factors or internalised contingencies (e.g., the avoidance of shame or guilt).  
SDT details several distinct types of motivation that vary in their degree of self-
determination, each resulting in varied affective, cognitive and behavioural consequences 
(Ryan & Deci, 2000a). Central to SDT is the notion that these motivation regulations 
reside on a continuum ranging from those that are more self-determined (or autonomous) 
to those that are less self-determined (or controlled). At the top of the self-determination 
continuum is intrinsic motivation, the quintessential form of autonomous motivation that 
refers to engagement in a behaviour for the inherent interest and enjoyment derived from 
the activity. Adjacent to intrinsic motivation on the continuum is extrinsic motivation 
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which involves engagement in a behaviour because the individual believes it will result in 
the attainment of some independent outcome (Deci & Ryan, 2008). Past perspectives have 
considered extrinsic motivation as the reverse of intrinsic motivation. However, SDT 
posits that extrinsically motivated behaviour can vary greatly in its relative autonomy 
(Ryan & Connell, 1989). That is, extrinsic motivation can still be somewhat self-
determined and autonomous. For example, children who engage in PA because they 
personally identify with the physical and psychological benefits derived from PA are 
extrinsically motivated (i.e., their decision to engage in PA is not purely due to positive 
feelings resulting from that activity). However, children who engage in PA because they 
are obeying a parents instructions are also extrinsically motivated, but are relatively less 
self-determined in their behaviour.  
Organismic integration theory (OIT) is a sub theory of SDT that details four 
different qualities of extrinsic motivation (Deci & Ryan, 1985). Figure 1.3 distinguishes 
between types of extrinsic motivation that are more self-determined on the right, to those 
that are more controlled on the left. OIT also refers to amotivation, the state of lacking 
intention or desire to engage in a behaviour that results from not valuing an activity (Ryan, 
1995) or not expecting it to result in a desired outcome (Seligman, 1975). Amotivation is 
considered a non-regulation and is the least self-determined behavioural regulation. 
Neighbouring extrinsic motivation, amotivation lies at the bottom of the self-determination 
continuum. 
 
46 
 
 
Figure 1.3 The self-determination continuum (Deci & Ryan, 2000) 
The most controlled and least self-determined form of extrinsic motivation is 
external regulation. When an individual is externally regulated to engage in a behaviour, 
they do so because of external demands or pressures. Introjected regulation neighbours 
external regulation and is also considered a relatively controlled form of motivation. 
Introjection refers to the engagement in an activity to avoid feelings of shame or guilt, or to 
attain ego enhancements such as the maintenance of self-worth or pride. Introjected 
behaviours refer to behaviours that have been somewhat internalised but are not 
experienced as part of the self (i.e., they are intrapersonally controlled). For example, a 
child who engages in PA because they would otherwise feel like a failure is motivated by 
introjected regulation.  Identified and integrated regulations are considered more self-
determined regulations, both reflecting behaviour in which a person acts because they 
believe that behaviour to hold personal value and importance. Identified regulation sits 
next to introjected regulation on the continuum and is thought to operate when an 
individual engages in a behaviour to accomplish personally valued goals and outcomes. 
Where a child experiences identified regulation, they may participate in PA because they 
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believe they may learn something useful. Integrated regulation
2
 is directly adjacent to 
intrinsic motivation and is the most self-determined form of extrinsic motivation. 
Integrated regulation occurs when identified regulations are fully internalised and have 
become aligned with personally endorsed beliefs, goals and values.  
The differentiation between autonomous and controlled motivation regulations 
within SDT has resulted in research which focuses on these two composite forms of 
motivation, rather than a comparison of intrinsic versus extrinsic motivation. More self-
determined motivation regulations (i.e., intrinsic, identified and integrated regulations) are 
often combined to represent autonomous motivation. Similarly, less self-determined 
motivation regulations (i.e., introjected and extrinsic regulation) are joined to represent 
controlled motivation (Deci & Ryan, 2008). A central tenet of SDT is that where 
behaviours are guided by autonomous motivation, adaptive cognitive, affective and 
behavioural consequences will result (Deci & Ryan, 2008). Conversely, controlled 
motivation and amotivation are postulated to be associated with pressure, tension and 
conflict (Deci, Eghrari, Patrick, & Leone, 1994) and consequently, result in more 
maladaptive outcomes (Bartholomew, Ntoumanis, Ryan, & Thogersen-Ntoumani, 2011; 
Pelletier, Fortier, Vallerand, & Brière, 2001; Ryan & Deci, 2000b). Indeed, more 
autonomous motivation has been associated with positive affect, greater psychological well 
being, healthier lifestyles (e.g., PA engagement), and enhanced performance, productivity 
and persistence across multiple life domains (Deci & Ryan, 2008; Teixeira, Carraca, 
                                                          
2
 Results from the literature indicate that identified and integrated regulation subscales do 
not separate clearly (Lonsdale, Hodge, & Rose, 2008; Mouratidis, Lens, & Vansteenkiste, 
2010). Further, it has been it has been argued that integrated regulation is not prevalent 
until adulthood (Vallerand, 1997). Thus, integrated regulation was excluded from measures 
assessing motivation regulation within this thesis (see Viladrich et al., 2013). As a result, 
the studies herein do not consider the consequences of integrated regulations for 
children’s’ PA engagement.  
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Markland, Silva, & Ryan, 2012). In contrast, controlled motivation and amotivation are 
reported to be associated with poor mental and physical health (Ng et al., 2012), poor self-
esteem (Quested & Duda, 2011), behavioural disengagement (Pelletier et al., 2001) and 
lower levels of PA engagement (Owen et al., 2013; Standage et al., 2012). 
The social environment and quality of motivation  
Research grounded in SDT consistently demonstrates that central to an individuals’ 
motivation regulation is the social environment operating (Alvarez, Balaguer, Castillo, & 
Duda, 2009; Deci & Ryan, 1987; Deci & Ryan, 2008; Hagger et al., 2009; Rouse, 
Ntoumanis, Duda, Jolly, & Williams, 2011; Standage et al., 2012). Social environments are 
largely created by the interpersonal behaviours of significant others (e.g., authority figures) 
acting within these contexts (Deci & Ryan, 1987; Deci & Ryan, 2000; Deci & Ryan, 
2008). The social environment is suggested to be particularly central to one’s motivation 
regulation towards a behaviour in settings involving power differentials (e.g., doctor-
patient, parent-child, teacher-student, coach-athlete) (Deci & Ryan, 1987).  
Where these relationships operate, the more subordinate of the two are 
predominantly exposed to the social environment created by the interpersonal behaviours 
of the other. As such, a motivational sequence is proposed by SDT in which the social 
environment can serve to facilitate or forestall one’s self-determined motivation (through 
satisfaction of the needs for autonomy, competence and relatedness
3
), which in turn, will 
                                                          
3
 SDT posits that humans have three basic psychological needs, autonomy, competence and 
relatedness (Deci & Ryan, 2000). Research consistently demonstrates positive 
relationships between satisfaction of these three basic needs and more autonomous 
motivation (Ryan & Deci, 2000b). Conversely, where the basic needs are not satisfied (i.e., 
the needs for competence, autonomy and relatedness are thwarted), less self-determined 
and controlled forms of motivation result (Bartholomew et al., 2011; Bartholomew, 
Ntoumanis, & Thogersen-Ntoumani, 2010). In Study 4, basic need satisfaction was not 
assessed. This study comprised pilot work for the PAPA project. In Study 3, the final 
sample size restricted analysis to testing a simple motivational sequence (i.e., the social 
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result in varied cognitive, affective and behavioural consequences depending on the degree 
to which behaviour is self-determined (Deci & Ryan, 1987; Deci & Ryan, 2000; Deci & 
Ryan, 2008; Ryan & Deci, 2000a).  
Studies across multiple domains reveal that where the social environments created 
by significant others support an individual’s sense of autonomy (e.g., there is promotion of 
choice and decision making), more autonomous motivation will result (Alvarez et al., 
2009; Kins, Beyers, Soenens, & Vansteenkiste, 2009; Kopp & Zimmer-Gembeck, 2011; 
Ng, Ntoumanis, & Thøgersen-Ntoumani, 2013; Pelletier et al., 2001). In contrast, where 
social environments are controlling (i.e., one is pressured towards a specific outcome), 
autonomous motivation is undermined and controlled motivation will likely ensue 
(Bartholomew et al., 2011; Bartholomew et al., 2010; Pelletier et al., 2001). Autonomy 
support can be broadly conceptualised as providing a sense of choice, supporting self-
initiative, acknowledging perspectives, and providing a rationale to foster consideration of 
personal relevance and importance of one’s behaviour (Deci & Ryan, 1987; Deci & Ryan, 
2000; Deci & Ryan, 2008). Conversely, controlling environments involve an individual 
exerting their sense of authority through pressure and coercion, and limiting the capacity 
for individual choice (Bartholomew et al., 2010; Deci & Ryan, 1987). Within the context 
of youth sport, a coach who provides players with meaningful choice, acknowledges 
athletes’ preferences, explains the rationale behind the decisions they make during training 
sessions and matches, and welcomes players input into decision making, are likely to foster 
more autonomous motivation (Mageau & Vallerand, 2003). This in turn is expected to 
result in adaptive consequences such as the experience of vitality, enjoyment, sport 
persistence and improved performance (Alvarez et al., 2009; Iso-Ahola, 1995; Pelletier et 
                                                                                                                                                                                
environment, motivation regulation and PA behaviour). As such, basic need satisfaction 
was not included in our hypothesised models.  
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al., 2001; Vansteenkiste, Mouratidis, & Lens, 2010). By contrast, a coach who fails to 
listen to players’ opinions and perspectives, is intimidating when interacting with players, 
displays negative conditional regard (i.e., withdraws attention if performance expectations 
are not met), and employs the use of rewards to engage players, is likely to undermine 
autonomous motivation (Bartholomew et al., 2010). Consequently, players in such 
environments are more likely to experience negative affective states, engage in antisocial 
behaviour towards teammates and opponents and drop out of sport (Hodge & Lonsdale, 
2011; Pelletier et al., 2001; Vansteenkiste et al., 2010). Thus, the interpersonal behaviours 
of authority figures acting within PA settings (e.g., coaches, PE teachers) may offer 
malleable targets for interventions seeking to encourage PA engagement in youth. 
SDT and physical activity engagement among youth: what we know so far 
A cogent body of work has highlighted the positive consequences associated with 
autonomy supportive environments and autonomous motivation for PA across different PA 
settings in adults (Edmunds, Ntoumanis, & Duda, 2008; Fortier, Duda, Guerin, & Teixeira, 
2012; Rouse et al., 2011; Teixeira et al., 2012). For example, a recent review demonstrated 
strong evidence for the positive associations between autonomous motivation and exercise 
adoption and adherence in adults (Teixeira et al., 2012). Research among youth has largely 
been conducted in the PE context and has revealed similar results. Overall, studies 
demonstrate perceptions of autonomy supportive PE environments to be positively related 
to autonomous motivation towards PA (general, PE and leisure time), and associated daily 
and leisure time PA engagement (Chatzisarantis & Hagger, 2009; Cox, Smith, & Williams, 
2008; Hagger et al., 2009; Standage et al., 2012; Vierling, Standage, & Treasure, 2007). 
These patterns of relationships have been coined ‘trans-contextual’ or described as ‘cross-
domain’. That is, autonomous motivation, predicted by the social environment created 
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within the PE setting, is related to participation in PA outside of this setting (i.e., daily and 
leisure time PA). For example, Standage and colleagues reported that where pupils 
perceived PE teachers to be more autonomy supportive, they reported higher autonomous 
motivation towards PE and exercise, which in turn, predicted higher total PA measured by 
pedometer (Standage et al., 2012).  
Studies among youth have also reported within-context associations between 
motivation regulations and PA engagement during PE and recess (i.e., school breaks) 
(Aelterman et al., 2012; Owen et al., 2013; Stellino et al., 2013). Aelterman and colleagues 
(2012), reported that autonomous motivation towards PE was related to engagement in 
MVPA during PE classes and Stellino et al., (2013) were the first to demonstrate a positive 
association between autonomous motivation towards recess PA and pedometer assessed 
PA engagement during recess.  In addition, Perlman (2013) conducted an intervention 
study whereby the PE teachers were trained to adopt autonomy supportive, controlling or 
‘balanced’ (i.e., a 40–60% balance between autonomy-supportive and controlling 
statements) teaching styles. Those pupils who were in classes taught by autonomy 
supportive PE teachers reported higher self-determined motivation towards PE and higher 
levels of engagement in accelerometer assessed MVPA during PE relative to pupils 
assigned to controlling and ‘balanced’ conditions (Perlman, 2013). Studies have also 
revealed controlled motivation to be unrelated to engagement in MVPA during PE 
(Aelterman et al., 2012; Owen et al., 2013).  However to date, less work has examined the 
potential consequences of controlled motivation for PA engagement both within and across 
contexts among youth. 
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The contribution of this thesis 
Perhaps the main limitation to existing SDT-grounded research examining 
associations between perceptions of the social environment and PA engagement is an 
extensive reliance on self-report measures or the employment of pedometers to assess PA 
engagement. As previously outlined, the intermittent nature of PA in youth and a 
comparatively lower cognitive functioning than adults is likely to result in inaccuracies in 
recall of PA engagement (Baranowski et al., 1984; Trost, 2007). In addition, whilst 
pedometers provide an objective measure of PA (i.e., total steps taken indicating distance 
travelled), they are unable to determine frequency, intensity and duration of PA 
engagement. Consequently, the application of these methods in most previous SDT-based 
research limits our understanding of the degree to which the social environment and 
ensuing motivational processes are associated with engagement in PA of differing 
intensities (e.g., MVPA, VPA). Further, where accelerometers have been utilised to 
examine the relationships between the social environment, motivation regulation and PA 
participation, the focus has primarily been on the prediction of MVPA, neglecting to 
examine the motivation-related factors relevant to engagement in other dimensions of PA 
and ST.  
To date, only one study has examined the association between the social 
environment and ST, demonstrating a PE environment which offered children the 
opportunity for free choice was related to less time spent sedentary during PE (Lonsdale et 
al., 2013b). Whilst the work of Lonsdale and colleagues offers a novel contribution to the 
literature, additional SDT-based research is warranted which further explores the 
psychosocial correlates of ST and the motivational processes underlying engagement in 
sedentary behaviours. In particular, given the high levels of daily ST reported among youth 
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(Pate et al., 2011) studies examining the motivational processes related to engagement in 
daily ST are paramount from a public health perspective. 
Whilst a compelling body of work indicates more autonomy supportive PE teachers 
are likely to enhance students’ autonomous motivation, an almost exclusive focus on the 
PE setting limits our understanding of the potential value of promoting autonomy support 
in other youth PA environments. Given that youth are physically active across a variety of 
settings throughout the week and curricular time allocated to PE is declining in many 
Western countries (Dollman, Norton & Norton, 2005), examining the motivational 
processes operating within other youth PA environments and their implications for levels 
of PA engagement, represents an important area of research. Indeed, the findings of 
Stellino & Sinclaire (2013) which point towards the association between motivation 
towards recess PA and PA accrued within this context, underscore the need to investigate 
the motivational processes pertinent to PA engagement across multiple contexts. 
Past studies examining the trans-context associations between the social 
environment, motivation and objectively assessed PA engagement have demonstrated 
support for the motivational processes postulated by SDT. However, these studies have 
employed a self-determination index to represent overall quality of motivation, rather than 
distinguishing between autonomous and controlled forms of motivation. Consequently, 
little is known concerning the extent to which the social environment and ensuing 
autonomous and controlled motivation are independently linked to levels of PA 
engagement among youth across contexts. Recently, studies examining the within-context 
associations between motivation and objectively assessed PA engagement during PE have 
made the distinction between autonomous and controlled motivation, reporting controlled 
motivation to be unrelated to engagement in MVPA during PE (Aelterman et al., 2012; 
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Owen et al., 2013). However, these investigations have neglected to examine the role of 
the social environment as an antecedent of quality of motivation (both autonomous and 
controlled) and ensuing PA participation. In addition, recent intervention studies seeking to 
increase levels of MVPA during PE through targeting the interpersonal behaviours of PE 
teachers and related motivation, have neglected to examine the hypothesised motivational 
processes postulated by SDT (Lonsdale et al., 2013; Perlman, 2013). That is, the sequential 
relationships proposed by SDT (i.e., the social environment to motivation regulation) have 
not been examined with respect to PA accumulated within youth PA settings.  
For youth sport football participants, creating autonomy supportive environments 
and fostering self-determined motivation towards sport (and football in particular) may 
hold value for encouraging PA engagement both within and outside of this setting. 
Conversely, controlling coach behaviours may hold deleterious consequences for young 
players’ autonomous motivation and associated PA engagement. To date, no studies have 
examined the associations between the social environment, autonomous and controlled 
motivation and participation in PA, within the youth sport context. To this end, Study 3 
(Chapter 4) and Study 4 (Chapter 5) adopted an SDT approach to examine the 
psychosocial factors operating within the youth sport environment and their associations 
with PA engagement (MVPA and VPA) during youth sport (i.e., within-context 
relationships) and daily engagement in MVPA and ST (i.e., trans-context relationships). 
Extending the literature, accelerometers were employed to determine relationships between 
the theorised motivational processes and engagement in MVPA, VPA and ST. A particular 
focus was placed on analysing the sequential relationships hypothesised by SDT, in order 
to determine the role of the social environment as an antecedent of both autonomous and 
controlled motivation, and related consequences for engagement in PA and ST.  
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Thesis aims: 
In sum, this thesis examines the value of the youth sport context as a setting for PA 
promotion and obesity prevention utilising objective measures of PA as well as related 
health indicators. Chapters 2 (Study 1) and 3 (Study 2) specifically investigate PA levels 
related to youth sport football participation and associations with health. Chapters 4 (Study 
3) and 5 (Study 4) take an SDT perspective to examine the social environmental and 
motivational processes operating within the youth sport football setting and their 
associations with youth sport PA (within-context) and daily PA and ST (trans-context). 
The aims of this thesis are: 
1. To investigate the contribution of PA accumulated during youth sport football 
towards weekend levels of MVPA and VPA. Variability in these outcomes as a 
function of age and playing position was also determined.  
2. Employing a cross-sectional design, to investigate variability between youth sport 
footballers in terms of their daily engagement in MVPA, VPA and ST, and to 
examine associations with indicators of adiposity and cardiovascular risk.  
3. To explore the cross-sectional associations between perceptions of coach provided 
autonomy support and controlling coach behaviour, autonomous and controlled 
motivation towards football participation, and engagement in MVPA and VPA 
during youth sport football sessions.  
4. To examine the cross-sectional relationships between perceptions of the coach 
created social environment (autonomy supportive and controlling), autonomous and 
controlled motivation towards sport and active games, and daily MVPA and ST. 
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Overview of participants recruited to Studies 1 to 4 
Studies 1, 2 and 3 (Chapters 2, 3 and 4 respectively) utilised data collected from a 
subsample of English participants recruited to the PAPA project (N = 149) from whom 
objective physical activity data was collected via accelerometer. Study 1 (Chapter 2) also 
included additional data collected from a further 35 participants not recruited to the PAPA 
project (total N for Study 1 = 184). Data for Study 4 (Chapter 5) was collected from an 
independent sample of participants (N = 156) during the pilot testing phase of the PAPA 
project (Figure 3.1) . 
 
Study 1 (Chapter 2) 
Participants: 
PAPA = 149 
Non-PAPA = 35 
Total = 184 
 
Study 2 (Chapter 3) 
Participants: 
PAPA = 149 
Non-PAPA = 0 
Total = 149 
Study 3 (Chapter 4) 
Participants: 
PAPA = 149 
Non-PAPA = 0 
Total = 149 
Study 4 (Chapter 5) 
Participants: 
PAPA = 0 
Non-PAPA = 156 
Total = 156 
PAPA data 
 
N = 149 
(English participants aged 
9 to 15 years) 
Pilot data 
 
N = 156 
(English participants aged 
10 to 16 years) 
Additional ‘top up’ data 
 
N = 35 
(English participants aged 
9 to 16 years) 
Figure 1.4 Overview of participants recruited to answer thesis aims  
Note:                    Pilot data 
                  PAPA data 
                  Top up data 
 
Preliminary analysis of the English PAPA data corroborates the findings reported within 
Study 4 (Chapter 5). 
Data for all studies represents English male youth sport football participants aged between 
9 and 16 years; Study 1 = 9 to 16 years, Studies 2 and 3= 9 to 15 years, Study 4 = 10 to 16 
years. 
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CHAPTER 2 
 
 
 
 
 
 
 
 
THE CONTRIBUTION OF YOUTH SPORT FOOTBALL TO WEEKEND 
PHYSICAL ACTIVITY: VARIABILITY RELATED TO AGE AND PLAYING 
POSITION  
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Abstract 
Aim: (1) To determine minutes of MVPA and VPA accrued in youth sport football 
and the contribution towards weekend MVPA and VPA, and (2) To investigate variability 
in minutes of MVPA and VPA accumulated during youth sport related to age and playing 
position Method: 109 male grassroots footballers aged 9 to 16 years wore a GT3X 
accelerometer for 7 days. Weekend youth sport participation and playing position were 
recorded. Results: Youth sport football MVPA (M = 51.51 ± 17.99, range = 14.00 – 91.00 
minutes) and VPA (M = 27.78 ± 14.55, range = 3.50 – 67.25 minutes) contributed 60.27% 
and 70.68% towards daily weekend MVPA and VPA, respectively. Contributions to total 
weekly MVPA and VPA were 10.17% and 15.03%. During youth sport football, 36.70%, 
and 69.70% accumulated ≥ 60 minutes MVPA and ≥ 20 minutes of VPA respectively. For 
participants aged 13 to16 years, youth sport football MVPA and VPA were significantly 
higher, and contributed a greater amount towards daily weekend MVPA and VPA than for 
participants aged 9 to 12 years (p = <.01). Conclusion: Youth sport football offers an ideal 
opportunity for engagement in MVPA, and particularly VPA, towards health enhancing 
levels at the weekend. However, variability among levels of youth sport MVPA and VPA 
highlights the need to optimise the youth sport experience to ensure all children benefit 
more optimally from their participation in this physical activity context. 
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Introduction 
As a result of the escalating global childhood obesity epidemic, considerable 
attention has been drawn towards the area of physical activity (PA) promotion among 
youth (Reilly & McDowell, 2003).   Evidence of an inverse relationship between 
moderate-to-vigorous physical activity (MVPA) and indicators of adiposity (Mark & 
Janssen, 2011; Dencker & Andersen, 2008a; Chaput et al., 2012), has resulted in efforts to 
determine and optimise settings likely to be effective towards increasing engagement in 
MVPA in children and adolescents. 
Evidence based guidelines state that children and adolescents should engage in ≥ 60 
minutes of moderate to vigorous physical activity (MVPA) every day to accrue benefits to 
health (Strong et al., 2005; Janssen & Leblanc, 2010; Australian Government: Department 
for Health and Ageing: 2004; Department of Health, 2011; US Department of Health and 
Human Services, 2013). Due to recent studies indicating a dose-response relationship 
between PA intensity and health (Steele, van Sluijs, Cassidy, Griffin, & Ekelund, 2009a; 
Dencker & Andersen, 2008a), the latest guidelines have incorporated a recommendation 
for vigorous physical activity (VPA), advising participation in VPA on at least three days a 
week (Department of Health, 2011; US Department of Health and Human Services, 2013). 
Concerning the volume of VPA that should be accumulated, recommendations are lacking. 
However, a recent study demonstrated approximately 15 minutes of VPA discriminated 
between normal weight and overweight/obese European youth (Females = 10 minutes, 
males = 20 minutes) (Martinez-Gomez et al., 2010). However, despite the emphasis placed 
on the benefits of participating in MVPA and VPA for young people, few children engage 
in recommended levels of MVPA, and daily levels of VPA are reported to be low (Collings 
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et al., 2014; Dencker & Andersen, 2008; Troiano et al., 2008; Riddoch et al., 2007; Steele 
et al., 2010).  
The majority of research in the area of youth PA promotion has focused upon 
opportunities offered within the school setting to increase engagement in MVPA towards 
recommended levels, and to encourage higher participation in VPA (Ridgers, Salmon, 
Parrish, Stanley, & Okely, 2012a; Lonsdale et al., 2013a). In particular, Physical Education 
(PE) and school breaks (i.e., recess or lunchtime/break time) have received considerable 
attention, with numerous studies investigating the contribution of MVPA accumulated in 
these environments towards guidelines for MVPA and total daily MVPA and VPA 
(Ridgers, Timperio, Crawford, & Salmon, 2012b; Fairclough & Stratton, 2005; Meyer et 
al., 2012). Recently, research has also examined the extent to which MVPA and VPA 
accrued within different school PA settings contributes differential amounts for children of 
different ages and for males and females (Ridgers et al., 2012b; Meyer et al., 2012). 
However, to date, youth PA settings outside the school environment that are likely to offer 
opportunity for regular engagement in MVPA and VPA (i.e., weekday and weekend) have 
been relatively overlooked. 
Government organisations across the globe have advocated youth sport as a 
potential vehicle through which levels of PA might be increased among youth 
(Commission of the European Communities, 2007; Centers for Disease Control and 
Prevention, 2000; NSW Department of Health, 2009). However, few studies have actually 
examined the opportunity offered by the youth sport setting for engagement in PA. Further, 
a paucity of studies have employed objective measures of PA (e.g., accelerometers) to 
assess MVPA and VPA during youth sport participation (Nelson et al., 2011). As such, 
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conclusions drawn concerning the value of youth sport for encouraging engagement in 
MVPA and VPA are based on a limited body of evidence.  
The few accelerometer-based studies that have been conducted within the youth 
sport domain have primarily examined the opportunity offered by youth sport for 
engagement in MVPA towards recommended levels (Leek et al., 2011; Guagliano, 
Rosenkranz, & Kolt, 2012; Sacheck et al., 2011).   Results have revealed that whilst youth 
sport offers the opportunity to accrue substantial amounts of MVPA, most participants are 
unlikely to meet daily guidelines for MVPA during their involvement in youth sport (Leek 
et al., 2011; Sacheck et al., 2011; Guagliano et al., 2012).  To our knowledge, no studies 
have examined the contribution of youth sport towards levels of VPA that have 
demonstrated associations with health.  Given that past research indicates VPA may be 
more strongly linked to health outcomes than moderate PA (Steele, van Sluijs, Cassidy, 
Griffin, & Ekelund, 2009; Dencker & Andersen, 2008), research determining the role of 
youth sport for encouraging engagement in health enhancing levels of VPA is warranted.   
Existing studies have also neglected to examine the degree to which youth sport 
may offer a source of weekend PA. Given that PA levels are reported to be lower at the 
weekend among youth (Nilsson et al., 2009b; Nader, Bradley, Houts, McRitchie, & 
O'Brien, 2008), determining settings likely to encourage PA participation towards heath 
enhancing levels at the weekend is important from a public health standpoint.  Indeed, the 
nature of youth sport means weekend participation is likely, whereas, by contrast, research 
centred within the school environment will consequently result in a focus towards weekday 
engagement in PA. One study to date has examined the contribution of youth sport towards 
objectively measured total daily PA on a weekday, demonstrating youth sport accounts for 
23%  of weekday MVPA (Wickel & Eisenmann, 2007).  Interestingly, this study also 
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reported daily MVPA was significantly higher on a sport compared to a non-sport day, 
indicating that the additional PA likely accumulated as a result of youth sport participation 
may not be maintained beyond the day on which sport is participated in. Thus, 
investigating the extent to which youth sport offers a source of weekly MVPA and VPA 
warrants further attention. 
Alongside observations of minutes of MVPA and VPA accrued during youth sport, 
past research has also examined factors related to levels PA participation within the youth 
sport setting.  Findings have indicated MVPA and VPA accrued within youth sport to vary 
as a function of age, gender, sport type, weight status and context (i.e., training sessions 
versus matches) (Leek et al., 2011; Wickel & Eisenmann, 2007; Guagliano et al., 2012; 
Sacheck et al., 2011). As such, youth sport may offer differential opportunity for 
engagement in MVPA depending on a multitude of potential determinants. Accordingly, 
additional accelerometer based research seeking to determine levels of MVPA and VPA 
accrued in youth sport engagement should take such factors in consideration.  Studies 
examining factors related to variability in youth sport PA engagement will help determine 
towards whom (i.e., which participants, sports and contexts) efforts need to be targeted to 
ensure all youth benefit more equally from their sport participation. 
Also important to note is that the majority of existing investigations have utilised 
age-dependent cut points (Freedson, Pober, & Janz, 2005) to determine duration, frequency 
and intensity of PA engagement among sport participants (Leek et al., 2011; Wickel & 
Eisenmann, 2007; Guagliano et al., 2012; Van Hoye et al., 2013; Machado-Rodrigues et 
al., 2012). These cut points have been shown to misclassify light PA as moderate PA in 
children ≤ 10 years old (Trost, Loprinzi, Moore, & Pfeiffer, 2011). As a result, past studies 
which have included participants ≤ 10 years of age, may have overestimated the 
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opportunity offered by the youth sport setting for engagement in MVPA (Kim, Beets, & 
Welk, 2012).  The Evenson et al., (2008) cut points (Evenson, Catellier, Gill, Ondrak, & 
McMurray, 2008), have demonstrated superior reliability and validity over other 
independently validated cut points for youth  [i.e., Freedson et al., 2005, Puyau et al., 2002, 
Treuth et al., (2004)  Mattocks et al.,  (2007)], and are recommended for use in children 
and adolescents (Trost et al., 2011).  Therefore, the application of the Evenson et al., 
(2008) cut-points to studies seeking to determine MVPA and VPA associated with youth 
sport participation, will likely result in a more accurate estimation of the opportunity 
offered by youth sport for engagement in these behaviours.   
Extending the existent literature, the primary aims of the present study were two-
fold. First, employing the Evenson et al., (2008) cut-points, to determine levels of MVPA 
and VPA accrued during youth sport football (also internationally referred to as soccer) 
and the contribution made towards daily weekend and total weekly MVPA and VPA. The 
number of youth football participants meeting recommended guidelines for MVPA (≥ 60 
minutes) and engaging in levels of VPA identified as preventing excess adiposity among 
youth (≥ 20 minutes) (Machado-Rodrigues et al., 2012) were also determined. The second 
aim of the current study was to examine variability in these outcomes in relation to 
participant age and playing position.  
Football was the sport focused on in the present study due to high rates of 
participation across the globe, and potential application of findings to large numbers of 
youth sport participants. Indeed, over 21 million children and adolescents participate in 
youth sport football across the world (Kunz, 2007), and research reports football to be 
among the most popular youth sports internationally (Australian Bureau of Statistics, 2009; 
National Council of Youth Sports, 2008).  
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Method 
Participants and recruitment 
Participants were 184 males aged 9 to16 years (teams, N = 49) recruited from youth 
sport football clubs in England. For inclusion in the study, participants were required to be 
regularly participating in youth sport football (i.e., training and/or match play ≥ once per 
week) at the recreational level. Initially, lead coaches at football clubs were contacted by a 
member of the research team. Interested coaches were provided with information about the 
study protocol and passed this information on to parents and players. Participants were 
then recruited to the study based on their willingness to take part. Only male footballers 
were recruited as a smaller number of female clubs showed interest in taking part. Where 
possible, a striker, defender, midfielder and goalkeeper were recruited from each team. 
Informed consent and assent was obtained from all parents and players before participating 
in the study. The present research was approved by the local National Health Service 
Research Ethics Committee (Research Ethics Committee application number: 
10/H1207/39). 
Protocol 
A trained researcher visited training sessions to carry out the procedures. During 
the session, participants’ height and weight were measured and accelerometers and PA 
diaries distributed. Participants were asked to wear the accelerometer for 7 days. 
Researchers returned one week later to collect accelerometers and PA diaries.  
Measures 
Anthropometrics. Height was measured to the nearest 0.1cm using a portable 
stadiometer (SECA, Leicester height measure). Weight was measured to the nearest 0.1kg 
using electric scales (Tanita, SC330). All measures were conducted in duplicate. Average 
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values were calculated for height and weight and used to calculate BMI [weight (kg)/ 
height (m
2
)]. 
Physical activity. The GT3X accelerometer (Actigraph; Pensacola, FL) was used 
to measure MVPA and VPA. Actigraph accelerometers are the most commonly used 
accelerometers in PA research and have been validated against criterion measures of PA 
youth (Trost, 2007; de Vries et al., 2009). Accelerometers were initialised to measure PA 
in 15 second epochs. Verbal instructions were given by the researcher on how the 
accelerometer should be worn and a demonstration given. Participants were asked to wear 
the accelerometer on the right hip for seven days during all waking hours, removing only 
for participation in water sports (e.g., swimming), bathing and sleeping. To try and 
increase compliance, it was emphasised that participants should try to wear the 
accelerometer for the full 7 days in which they were participating in the study. Researchers 
contact details were also made available to participants and parents in the event they had 
any issues, questions or concerns regarding wearing the accelerometer. Accelerometer log 
sheets and PA diaries were also distributed to enable participants to monitor compliance 
(i.e. record non-wear time) and to aid with data cleaning and interpretation. Participants 
were asked to report times they had participated in youth sport football on Saturday and/or 
Sunday in PA diaries and to record their playing positions (i.e., striker, midfielder, 
defender, goalkeeper). Log sheets, PA diaries and accelerometers were collected one week 
later. 
Data processing 
Physical activity data were downloaded from the GT3X to a computer and analysed 
using the Actilife software (Actilife version 6.2, Actigraph; Pensacola, FL). Data were 
checked for spurious values and periods of non-wear time. Non-wear time was determined 
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by identifying strings of consecutive zeros in the movements counts recorded by the 
accelerometer for > 30 minutes, allowing for 1 minute of counts <100 (Cain, Sallis, 
Conway, Van Dyck, & Calhoon, 2013; Troiano et al., 2008). A day was considered valid 
where ≥ 8 hours of wear time had been recorded. Cut points derived by Evenson and 
colleagues were used to determine time spent in MVPA (≥2296 cpm) and VPA (≥ 4012 
cpm) (Evenson et al., 2008). 
Time spent in youth sport football at the weekend was identified from PA diaries 
(i.e., day and time). Diary entries were compared against graphed data to check for 
accuracy in self-reported timings. Following this, time filters were applied to the Actilife 
software for the identified time period to determine minutes in MVPA and VPA during 
youth sport football. Total daily MVPA and VPA for the day on which youth sport was 
participated in (i.e., a Saturday or Sunday) were also calculated to represent daily weekend 
MVPA and VPA. Total weekly MVPA and VPA was calculated by summing time spent in 
these activity intensities across the week.  
Compliance with the complete protocol was 58.6 %. This is comparable to 
compliance levels reported in the Health Survey for England 2008, for boys aged 8 to 15 
years (i.e., 45 to 49%) (Craig et al., 2009).  Of the original 184 participants, 15.8% (N = 
29) did not record valid weekend PA data and 15.8% (N = 29) did not record participation 
in youth sport at the weekend (e.g., monitor was removed for youth sport participation, 
youth sport session was cancelled).  A further 9.2% (N = 17) failed to return PA diaries. 
Participants who did not comply with the complete protocol were excluded. The final 
sample therefore included 109 males aged 9 to16 years.  Independent samples t-tests 
demonstrated excluded participants did not differ significantly from those included in the 
final sample with respect to age, height, weight or BMI (all p >.05).  
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Statistical analysis 
Descriptive statistics [M ± SD, and ranges (minutes)], for youth sport MVPA and 
VPA were determined and used to calculate the contribution of weekend youth sport 
football towards daily weekend  (i.e., the day on which youth sport was participated in) 
MVPA and VPA [(Weekend youth sport MVPA/VPA (mins)/ daily weekend 
MVPA/VPA) x100] and total weekly MVPA and VPA [(weekend youth sport 
MVPA/VPA (mins)/total weekly MVPA/VPA) x100]. Percentages of youth sport session 
time engaged in MVPA and VPA were also calculated
1
. Data was checked for normality 
and non-normally distributed data was log transformed. Where data transformations 
reduced data skewness, transformed variables were used in subsequent analysis. The 
number of participants meeting recommended guidelines for MVPA (i.e., ≥ 60 minutes) 
and achieving ≥ 20 minutes of VPA were determined. 
Descriptive statistics were calculated for youth sport MVPA and VPA for different 
playing positions (strikers (N = 25), midfielders (N = 41), defenders (N = 32) and goal 
keepers (N = 6)
2
 and age groups [(aged 9 to 12 years, N = 69 (M = 10.72, SD = .95), and 
13 to 16 years, N = 40 (M = 13.98, SD = .83)]. Age groups were devised based on data 
demonstrating the age related decline in PA is steepest between the ages of 13 to18 years 
(Sallis, 2000).  Variability in youth sport MVPA and VPA (minutes and percentage of 
session time) related to participant age and playing position were examined via 
ANCOVAs. Youth sport context (training versus match) was included as a covariate in all 
                                                          
1
 For the contribution towards total weekly MVPA and VPA only data from participants 
who had recorded = 7 (N = 57, compliance = 52.2%) valid days of accelerometer data 
respectively (i.e., a full week) were used in analysis (Mean age = 11.88 ± 1.86). 
2
 Data were not available for playing positions from 5 participants. ANCOVAs conducted 
to determine differences between playing positions therefore included data from only 104 
participants (Mean age = 11.96 ± 1.84). 
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ANCOVAs
3
. Where total minutes in MVPA and VPA were dependent variables, youth 
sport session length was also included as a covariate. Chi square tests were conducted to 
determine if participants were more likely to meet guidelines for MVPA and VPA during 
youth sport football based on age group and playing position. ANCOVAs controlling for 
youth sport context were carried out to determine if the contribution of weekend youth 
sport to daily weekend and total weekly MVPA and VPA differed significantly between 
age groups and playing positions.   
Results 
Participant characteristics 
Physical characteristics by sample (total, included and excluded) are displayed in 
Table 2.1. According to UK BMI reference charts, 76.9 % of the total sample were classed 
as normal weight (N = 143, <85
th
 percentile) with 14 % and 6.5 % of the sample being 
classed as overweight (N = 26, ≥ 85th percentile) and obese (N = 12, ≥ 95th percentile), 
respectively (Cole, Freeman, & Preece, 1995). Due to the time constraints faced at some 
football training sessions, height, weight and BMI data were not available for three 
participants (1.63%). Questionnaire responses for demographic variables were incomplete 
(non-respondents = 21%). Among respondents, 72.6 % were white, 14.4% were Asian, 
9.6% were black and 3.4% were multi-racial. Chi square tests demonstrated the ethic 
distribution of participants included in the final sample differed significantly from those 
excluded (χ² (3) = 17.52, p = <.01, white = 83 %, Asian = 5.7%, black = 6.8%, multi-racial 
= 4.5% for included participants). 
                                                          
3
 Due to the nature of youth sport, participants reported engaging in a mixture of training 
sessions and match play across the weekend (training, N = 49 match play = 60). Age was 
not significantly different across contexts (t (107) = -.75, p = .46, training M = 11.77 ± 
1.73, match play = 12.03 ± 1.89), and there was no significant association between age and 
context (χ² (1) = 3.14 p = .07, Cramers V = <.17). 
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The contribution of youth sport to daily weekend MVPA and VPA 
Weekend youth sport football session time was between 60 and 160 minutes (M = 
106.74 ± 18.90). Total minutes and percentage of session time engaged in MVPA and 
VPA during weekend youth sport football are reported in Table 2.2. Ranges for youth sport 
MVPA and VPA were 77.0 and 63.75 minutes and 71.33% and 52.54% of session time, 
respectively. Results demonstrated 36.70% of participants met recommended guidelines 
for MVPA during youth sport and 69.70% of participants’ accrued ≥ 20 minutes of VPA. 
Daily weekend MVPA and VPA were M = 91.26 ± 35.44 and M = 40.89 ± 20.73 
respectively. MVPA accrued during weekend youth sport football contributed 60.27 % ± 
19.48 (range = 25.31 % – 91.73%) towards daily weekend MVPA. For VPA, minutes 
accrued contributed 70.68 % ± 21.53 (range = 24.55% – 100%) towards daily weekend 
VPA (Figure 2.1). Contributions to total weekly MVPA (M = 537.52 ± 144.68) and VPA 
(M = 206.83 ± 84.71) were 10.17 % ± 4.29 (range = 3.73% – 24.28%) and 15.03 ± 8.29 
(range = 3.56% - 43.26%) respectively. 
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Table 2.1 
Physical characteristics of youth sport footballers 
  
                               Total  
                            (N = 184) 
 
Included 
 (N = 109) 
(i.e.,Valid youth sport PA data) 
 
Excluded 
(N = 75) 
 
Physical characteristics 
 
                                
 
 
 
Age (years)                         11.98 ± 1.75                 11.92 ± 1.82                 12.12 ± 1.64 
Height (m)      1.55 ± 0.13                   1.55 ± 0.14                   1.55 ± 0.12 
Weight (kg)          46.52 ± 13.56                                                                      46.08 ± 14.19                                                                      47.19 ± 12.59 
BMI (kg.m
2
)                         18.98 ± 3.08                  18.70 ± 3.14                    19.45 ± 2.95 
BMI-SDS                           0.35 ± 1.08                   0.26 ± 1.14                   0.56 ± 0.95 
 
Note: Values are Mean ± SD 
For the total sample, N = 181 for height, weight, BMI and BMI-SDS. For participants with valid weekend youth sport PA data, N = 109 for 
all physical characteristics. 
Due to time constraints at some football training sessions, height, weight and BMI data was not available for three participants (1.63%). 
BMI = body mass index 
BMI-(SDS) = body mass index (standard deviation score)
7
0
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Variability related to age and playing position 
Significant differences were found for time spent in weekend youth sport MVPA 
and VPA between age groups. Children in the older age group engaged in significantly 
more minutes of MVPA (F (1, 105) = 15.76, p = <.01 and VPA (F (1, 105) = 23.72, p = 
<.01), and spent a higher percentage of youth sport session time in MVPA (F (1, 106) = 
14.11, p = <.01) and VPA (F (1, 106) = 21.13, p = <.01) than those in the younger age 
group (Table 2.1). Chi square tests indicated older participants were more likely to accrue 
≥ 60 minutes MVPA (χ² (1) = 25.80, p = <.01), and ≥ 20 minutes of VPA during youth 
sport (χ² (1) = 6.99, p = .01), although the association was stronger for ≥ 60 minutes 
MVPA (Cramers V = .49 versus .25 for MVPA and VPA respectively). Weekend youth 
sport PA contributed a significantly greater amount towards daily weekend MVPA and 
VPA for older compared to younger participants (Figure 2.1, MVPA, F (1, 106) = 22.42, p 
= <.01, VPA, F (1, 106) = 18.20, p = <.01). Similarly, weekend youth sport PA 
contributed a greater amount towards total weekly levels of these behaviours for older (N = 
19) compared to younger (N = 38) participants (MVPA contribution, 9 to 12 years, M = 
9.04 ± 3.40 vs. 13 to 16 years, M = 12.42 ± 5.05, F (1, 54) = 7.85, p = <.01, VPA 
contribution, 9 to 12 years, M = 13.01 ± 6.62 vs. 13 to 16 years, M = 19.96 ± 9.89 , F (1, 
54) = 6.45, p = .01)  
No significant differences were reported between playing positions for minutes in 
youth sport MVPA (F (3, 98) = .41, p = .75) or VPA (F (3, 98) = .56, p = .65) and percent 
session time in MVPA (F (3, 99) = .74, p = .53) or VPA (F (3, 99) = .62, p = .61). 
Analyses were repeated to adjust for the significant association between age and youth 
sport MVPA and VPA and remained non-significant (all p = >. 26). There was no 
significant association between playing positions and meeting guidelines for MVPA (χ² (3) 
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= .20, p = .98) or accruing ≥ 20 minutes VPA, (χ² (3) = .52, p = .92).  Youth sport did not 
contribute significantly different amounts towards daily weekend MVPA and VPA for 
participants in different playing positions (Figure 2.1, MVPA, F (3, 99) = .70, p = .55, 
VPA, F (3, 99) = .64, p = .59). Likewise, the contribution of youth sport to total weekly 
MVPA and VPA did not differ as a function of playing position (MVPA contribution, 
striker, M = 10.79 ± 5.38 vs. midfielder, M = 10.16 ± 4.74 vs. defender, M = 9.57 ± 3.11  
vs. goalkeeper, M = 11.52 ± 5.45, F (3, 50) = .77, p = .52, VPA contribution, striker, M = 
14.72 ± 8.64 vs. midfielder, M = 16.12 ± 10.48 vs. defender, M = 13.81 ± 5.25  vs. 
goalkeeper, M = 15.64 ± 7.92  F (3, 50) = .41, p = .75)  
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Table 2.2  
Descriptive statistics for youth sport football MVPA and VPA, stratified by age and playing position 
 
Total sample 
M ± SD 
Age groups 
M ± SD 
Playing positions 
M ± SD 
  
9-12 years 
(N = 69) 
13-16 years 
(N = 40) 
Striker 
(N = 25) 
Midfielder 
(N = 41) 
Defender 
(N = 32) 
Goal keeper 
(N = 6) 
 
Minutes (total) 
        
        MVPA 51.51 ± 17.99 44.90 ± 14.24 62.89 ± 18.24* 48.59 ± 18.39 53.18 ± 18.52 51.69 ± 18.38 49.04 ± 14.11  
        VPA
¶
 27.78 ± 14.55 21.75 ± 10.04 38.19 ± 15.33* 25.00 ± 13.58 29.66 ± 15.35 27.81 ± 15.54 24.38 ± 10.23  
Range (minutes) 
        
        MVPA 14.00 – 91.00 19.25 – 79.00 14.00 – 91.00 20.50 – 84.50 19.25 – 91.00 14.00 – 81.75 34.50 – 69.75  
        VPA 3.50 – 67.25 6.50 – 53.25   3.50 – 67.25   6.50 – 60.00 8.25 – 67.25   3.50 – 57.50 16.00 – 44.25  
Session time (%) 
        
        MVPA    50.12 ±13.81 43.94 ± 11.03 54.41 ± 15.18* 45.88 ± 12.09 50.34 ± 14.63 47.50 ± 14.61    43.76 ± 8.82  
        VPA
¶
    27.38 ±12.10    21.73 ± 9.43 33.07 ±13.09*  23.73 ± 10.10 27.99 ± 13.11 25.42 ± 12.10    21.66 ± 7.12  
Range (% time)         
        MVPA 14.00 – 85.33 16.04 – 85.33 14.00 – 81.75 27.71 – 70.42 16.04 – 85.33 14.00 – 81.75 28.75 – 53.65  
        VPA 3.50 – 56.04 6.67 – 53.67   3.50 – 56.04   8.13 – 50.00 6.88 – 56.04   3.50 – 52.04 14.38 – 34.04  
Note: * = p <.01 between groups. 
Note: * = <.01. Log transformed variables (SQRT)¶ 
MVPA = Moderate-to-vigorous physical activity, VPA = vigorous physical activity  
7
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Figure 2.1 The contribution of youth sport to daily weekend MVPA and VPA stratified by age group and playing position 
Note: * = p <.01 between groups 
MVPA = moderate-to-vigorous physical activity, VPA = vigorous physical activity
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Discussion 
The present study examined levels of engagement in MVPA and VPA during youth 
sport football sessions and determined the contribution made towards daily weekend and 
total weekly MVPA and VPA. Further, variability in both youth sport MVPA and VPA, 
and the contribution towards daily weekend and total weekly MVPA and VPA were 
investigated relative to participant age and playing position. Results demonstrated 
participation in youth sport football offers opportunity to engage in health enhancing levels 
of MVPA and VPA at the weekend and contributes a substantial amount towards daily 
weekend MVPA and VPA. However, youth sport football may encourage higher 
engagement in MVPA and VPA, and represent a more important source of weekend 
MVPA and VPA, for older compared to younger participants.   
Present results demonstrated that on average, male youth sport football participants 
engaged in approximately 52 and 28 minutes of MVPA and VPA, respectively. Findings 
therefore indicate that participation in youth sport football may encourage engagement in 
MVPA and VPA towards levels identified as being beneficial for health (Martinez-Gomez 
et al., 2010; Janssen & Leblanc, 2010). Past studies in which age-dependent cut points 
have been employed have reported lower absolute levels of PA engagement during youth 
sport (Guagliano et al., 2012; Leek et al., 2011; Wickel & Eisenmann, 2007).  That is, 
previous investigations have demonstrated levels of MVPA and VPA to be between 30 and 
45 and 15 and 20 minutes respectively, and reflect levels of PA engagement across a range 
of sports (e.g., basketball, soccer (football), netball, softball/baseball). However, after 
adjusting for the length of the youth sport session, percentage of time spent in MVPA is 
reported to be similar across studies. In the present research, youth sport football 
participants spent 48% of time engaged in MVPA, comparable to results reported by Leek 
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et al., (2011) (i.e., 49%) and Wickel et al., (2007) (i.e., 46%). Thus, the higher levels of 
MVPA and VPA observed in the current study may be attributable to longer youth football 
sessions and resulting increased opportunity for PA engagement. Nevertheless, given that 
past studies utilising age dependent cut-points may have overestimated levels of MVPA 
participation during youth sport, present results may indicate youth sport football in 
particular is more conducive than some other youth sports for encouraging engagement in 
PA above a moderate intensity. Indeed, when stratified by sport type, Leek et al., (2011) 
reported soccer players (footballers) to engage in higher levels of MVPA (total and percent 
of time) during youth sport than softball/baseball players. Future studies should aim to 
characterise levels of MVPA and VPA engagement within different sports utilising the 
Evenson et al., (2008) cut points in order to more accurately characterise levels of PA 
engagement associated with participation in different sports. 
The current study is the first to determine the contribution of youth sport towards 
daily weekend PA, and also to determine the contribution of VPA accumulated during 
youth sport to daily VPA participation. Results revealed weekend youth sport football to 
contribute approximately 71% towards daily weekend VPA, indicating youth sport football 
represents an important source of VPA at the weekend on days in which it is participated 
in.  Previous work has emphasised the importance of finding opportunities to increase 
engagement in weekend VPA, and the necessity to study the main activities undertaken 
when engaged in VPA (Steele et al., 2010). Current findings therefore indicate that 
participation in youth sport football may be one such means to increase weekend 
engagement in VPA for male children and adolescents. To our knowledge, only one 
previous study has examined the contribution of youth sport towards objectively measured 
daily MVPA, reporting youth sport contributed 23% towards MVPA on a weekday 
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(Wickel & Eisenmann, 2007). The relatively higher contribution observed in the present 
study may indicate that youth sport likely becomes a more important source of MVPA at 
the weekend, in the absence of structured  opportunities for PA engagement that are 
inherent with the school day (e.g., physical education, school breaks/recess).  
The importance of considering youth sport as a principle source of health-
enhancing PA is further highlighted by present results indicating a single youth sport 
session contributed approximately 10% and 15% towards total weekly engagement in 
MVPA and VPA respectively. Indeed, the contribution of youth sport football to total 
weekly MVPA and VPA is comparable to that reported in studies which have examined the 
contribution of other youth PA setting (e.g., PE, active transport and school breaks/recess) 
towards only total daily MVPA and VPA (Daly-Smith, McKenna, Radley & Long, 2011; 
Meyer et al., 2012; Ridgers, Stratton & Fairclough, 2006; Ridgers et al., 2012b). For 
example, Ridgers et al., 2012b, reported school breaks/recess to contribute between 14% 
and 28% towards total daily VPA for children aged 10 to 15 years.  As such, results further 
underscore that youth sport may represent an important source, and offer valuable 
opportunity for engagement in MVPA, and particularly VPA for children and adolescents. 
However important to consider is that few studies have explored the value of unorganised 
forms of PA and their contribution towards engagement in health-related PA.  
Active play or ‘free play’, refers to games or symbolic play played in recreational 
settings (e.g., the back yard or street) and is a typically unsupervised and self-directed by 
children. About half the time children are engaged in active play they are participating in 
light, moderate or vigorous PA (Belecastro, Morrison, Hicks & Matta, 2012). In a recent 
study, Janssen (2014) emphasised the importance of considering active play relative to 
organised forms of PA (i.e., youth sport, active transport and PE) for increasing daily 
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energy expenditure among youth. Considering youth sport specifically, results from this 
study indicated that every hour per day a child spends participating in active play rather 
than screen time, increases daily energy expenditure by 49 kcal per day. For youth sport, 
results revealed children who participate in youth sport two to three times per week, 
increase their energy expenditure by a lesser amount (23 kcal per day averaged across the 
week) compared to if they had spent the equivalent amount of time sedentary. In contrast 
to organised activities such as youth sport and PE, active play can be participated in for 
long periods of the day and perhaps more frequently throughout the week. As such, these 
recent findings may suggest the nature of active play might be more conducive towards 
encouraging regular engagement in MVPA and VPA among youth. Indeed, Dunton, 
Kawabata, Intille, Wolch & Pentz (2012), reported 38% of PA among youth aged 9 to 13 
years was accrued at home (either indoors or in the back/front yard) which is likely to 
reflect unorganised forms of PA.  
Brockman, Jago & Fox, (2010) further highlighted the importance of considering 
unorganised forms of PA as contributors to health enhancing PA in their study which 
examined the contribution of active play towards weekly and weekend in 10 to 11 year 
olds. Results revealed frequent active play (i.e., participation ≥ 5 times per week) was 
positively associated with higher total PA (counts per minute) and MVPA on weekdays 
after school (relative to children who reported ‘never’ participating in active play). 
Interestingly however, frequent active play was not associated with children’s MVPA on 
weekend days. As such, results may indicate active play is a more important contributor 
towards MVPA during the week than at the weekend among youth. However, whilst such 
studies offer an insight into the contribution unorganised forms of PA likely make towards 
engagement in health enhancing PA among youth, additional studies are necessary in order 
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to determine the relative contributions of unorganised and organised sources of PA among 
youth. Also interesting to determine would be the extent to which participation in youth 
sport encourages participation in active play outside the organised sport setting. Indeed, a 
recent qualitative study indicated boys aged 10 to 11 years frequently reported ‘having a 
kick about’ as one of their preferred forms of active play (Brockman, Fox & Jago, 2011). 
Whilst findings indicate youth sport football may indeed offer opportunities to 
accrue substantial amounts of PA, results also suggest a large degree of variability exists 
between participants with respect to PA accumulated within this setting.  Results revealed 
only 37% of participants met recommended guidelines for MVPA during youth sport 
football sessions. Thus, for a number of youth sport participants, participation alone is 
unlikely to promote engagement in MVPA toward levels required to lead to health 
benefits. Whilst the use of differing accelerometer cut points somewhat precludes 
comparisons across studies, current findings are in line with those of Leek et al., (2011) 
who reported only 24% of participants in their study met daily guidelines for MVPA 
during youth sport.  
Adding a novel contribution to the literature, the present study was the first to 
examine the contribution of youth sport towards levels of VPA that have demonstrated 
associations with health. Results revealed 70% of participants’ accrued ≥ 20 minutes of 
VPA, a cut-off reported to discriminate between normal weight and overweight/obesity in 
male European youth (Martinez-Gomez et al., 2010). Relative to MVPA, participation in 
youth sport football may therefore be more conducive towards engagement in levels of 
VPA required to prevent the development of excess adiposity in young male footballers. 
However, whilst 20 minutes of VPA has been demonstrated to confer positive health 
benefits, this cut-off is based on the results of a single study of youth aged 12.5 to 17.5 
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years. Additional research is therefore necessary to inform evidence-based guidelines for 
VPA. Moreover, the evidence base informing guidelines for MVPA indicates engagement 
in MVPA for at least 60 minutes per day is associated with positive health benefits among 
youth (Strong et al., 2005; Janssen & Leblanc, 2010). Thus, given that almost half of youth 
sport football session time was spent engaged in PA below a moderate intensity, results 
suggest there is scope to increase the duration of engagement in MVPA and VPA to further 
optimise an individuals’ youth sport football participation. Indeed, other studies have 
reported similar findings for other youth sports (Guagliano et al., 2012, Leek et al., 2011) 
Maximising youth sport as a context for PA engagement should help to contribute towards 
more youth achieving recommended levels of MVPA, and higher daily VPA on youth 
sport days.  
Current findings revealed that participants, aged 13 to 16 years, accrued more 
minutes of MVPA and VPA, and spent a higher percentage time engaged in MVPA and 
VPA during youth sport football compared to those aged 9 to 12 years. Results also 
indicated that older participants were more likely to meet guidelines for MVPA and VPA 
during youth sport football. Thus, present findings imply that youth sport football 
participation may offer greater opportunity for engagement in MVPA and VPA, and 
represent a greater source of daily weekend PA for older compared to younger participants. 
As such, younger youth sport football participants may benefit most from efforts aimed at 
maximising youth sport as a context for PA engagement. However, important to consider 
is that variability in PA engagement was still observed among older participants. It would 
be interesting for future studies to determine factors related to youth sport PA variability 
among older and younger youth sport participants separately. 
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Given the lack of studies investigating age related variability in youth sport PA, 
discussion as to why older participants in the present sample engaged in higher levels of 
MVPA and VPA during youth sport than younger participants are somewhat speculative. 
Perhaps, as children reach adolescence, the focus of the coach is removed away from 
knowledge delivery and instruction regarding basic skills, towards learning and refining 
skills via game play and activities which facilitate aerobic conditioning to prepare for more 
competitive play. Indeed, research in the PE setting has demonstrated an inverse 
relationship between MVPA and time spent by the coach engaged in behaviours requiring 
verbal instruction (i.e., management and knowledge delivery) (Dudley, Okely, Cotton, 
Pearson, & Caputi, 2012). Such a change in the structure of the youth sport session, 
coupled with an inherent age related increase in strength and power (Roemmich & Rogol, 
1995), may consequently result in increased engagement in high intensity PA as children 
progress into adolescent teams. Only one study to date has investigated age differences in 
PA levels during youth sport and revealed contrasting findings to present results. Leek et 
al. (2011) reported youth sport participants’ aged 7 to 10 years engaged in 7 minutes more 
MVPA during youth sport than their older counterparts (aged 11 to 14 years). Differing 
findings may be explained by the use of age-specific cut-points in the past study and likely 
overestimation of MVPA in younger participants. The application of the Evenson et al. 
(2008) cut point in the present study means current results may more accurately reflect age 
differences among youth sport football participants than those reported previously. 
Ours is the first study to investigate variability in youth sport PA relative to playing 
positions. Results revealed engagement in MVPA and VPA did not vary between strikers, 
midfielders, defenders and goal keepers. However, there was a trend towards lower levels 
of MVPA and VPA among goal keepers. The lack of a significant finding may be a 
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consequence of the low number of goal keepers recruited and the high variability in youth 
sport MVPA and VPA among players. Nevertheless, the present study makes a novel 
contribution by demonstrating that PA levels of outfield players do not differ significantly. 
Thus, for strikers, midfielders and defenders, playing position is unlikely to affect levels of 
MVPA and VPA accrued during youth sport time.  
Present findings also indicated that the contribution of youth sport football towards 
daily weekend and total weekly MVPA and VPA did not differ as a function of playing 
position. However, youth sport football contributed a significantly greater amount towards 
daily weekend and total weekly MVPA and VPA for older compared to younger 
participants. As such, findings may indicate that youth sport football represents a more 
important source of daily weekend and weekly MVPA and VPA for youth during 
adolescence than during childhood. Indeed, perhaps as children move into the adolescent 
years unstructured PA engagement (e.g., active play) declines as youth rely more on 
structured opportunities for PA engagement to accrue MVPA and VPA. Certainly, Nilsson 
et al., (2009a) reported frequency of outdoor play after school to be a significant correlate 
for daily MVPA in 9 year old European youth, which was attenuated in favour of 
participation in sport and exercise in clubs in 15 year olds (Nilsson et al., 2009a). Taken 
together, present results may indicate that encouraging participation in youth sport football 
may have implications for counteracting the age related decline in PA reported to occur as 
children progress into the adolescent years (Nader et al., 2008; Nilsson et al., 2009b; Sallis, 
2000; Woods et al., 2010). Indeed, a recent study demonstrated a more marked decline in 
MVPA occurred between the ages of 13 and 16 in non-sport participants compared to sport 
participants (Machado-Rodrigues et al., 2012). Future studies should seek to determine 
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how the contribution of youth sport, relative to other sources of PA (e.g., physical 
education, active play and recess/school breaks), varies as a function of age. 
Strengths of the present study include the use of accelerometers to measure PA, 
allowing estimation of duration and intensity of activity during youth sport football 
sessions. In addition, the application of the Evenson et al., (2008) cut points is likely to 
result in a more accurate estimation of levels of PA engagement during youth sport football 
than previously reported. This is also the first study to examine youth sport participation in 
the context of levels of VPA which have demonstrated associations with health, thus 
adding an important and novel contribution to the literature. Limitations include possible 
sample bias; participants were self-selected and largely represent white English males who 
participate in youth sport football. However, the global popularity of grassroots football in 
both westernised and developing countries means findings are likely applicable to large 
populations of youth sport participants worldwide (Kunz, 2007). Further, in view of 
research demonstrating girls engage in lower level of PA during youth sport than boys, 
there is a need to examine context specific PA engagement in girls and boys separately 
(Pate & O'Neill, 2011).  Nevertheless, the homogeneity of the sample used means results 
may not be applicable to other groups of youth sport participants (e.g., females, 
participants from other sports). Indeed, studies conducted within the youth sport domain 
highlight the multitude of factors which can affect PA engagement during youth sport 
(Guagliano et al., 2012; Leek et al, 2011; Sacheck et al., 2011; Wickel et al., 2007). For 
example, it may be that youth sport contributes a lesser amount towards daily weekend 
MVPA for netballers than footballers. Future studies should therefore seek to examine the 
questions raised herein among females, other youth sports and different cultures. 
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In conclusion, results demonstrate that participation in youth sport football offers 
male children and adolescents the opportunity to accrue substantial amounts of MVPA, 
and particularly VPA at the weekend. Present findings also indicate that participation in 
youth sport football may encourage higher levels of PA engagement, and represent a more 
important source of PA for adolescents compared to children. Observed variability among 
youth sport MVPA and VPA highlights the need to optimise the youth sport experience in 
regard to young people’s participation in PA.  
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CHAPTER 3 
 
 
 
 
 
 
 
 
INDEPENDENT ASSOCIATIONS BETWEEN PHYSICAL ACTIVITY AND 
SEDENTARY TIME WITH INDICATORS OF ADIPOSITY AND 
CARDIOVASCULAR RISK IN YOUTH SPORT PARTICIPANTS  
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Abstract 
Aim: Low levels of moderate-to-vigorous physical activity (MVPA) and increased 
sedentary time (ST) have been implicated in the aetiology of childhood obesity. Youth 
sport has been advocated as a setting for PA promotion and obesity prevention and 
participation may also reduce options for ST. However, no research has examined 
variability in objectively measured daily PA and sedentary time (ST) among sport 
participants and associations with obesity linked health outcomes. The present study 
examined simple and independent associations between (MVPA), vigorous PA (VPA) and 
ST with markers of obesity and cardiovascular disease in youth sport participants. 
Method: 118 male grassroots football participants (Mean age = 11.72 ± 1.60) wore a 
GT3X accelerometer for 7 days. Participants’ body mass index (BMI), percent body fat 
(BF%), waist circumference (WC) and cardiorespiratory fitness (CRF) were assessed. 
Results: Daily MVPA and VPA were significantly negatively associated with BMI-SDS 
and BF% and positively associated with CRF. Daily ST was significantly and positively 
associated with BF% and WC and negatively related to CRF. Independent associations 
were not observed for MVPA, VPA and ST with measured health indicators. However, 
relationships were stronger for ST than for MVPA and VPA. Conclusion: Results suggest 
reducing ST may be more important than increasing MVPA and VPA in youth sport 
participants when considering markers of adiposity and cardiovascular risk. Still, given the 
observed co-dependent associations between MVPA and ST with the targeted health 
outcomes, interventions aimed at increasing engagement in activity above a moderate 
intensity are also relevant. 
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Introduction 
In 2013, overweight and obesity were identified as the fifth leading risk for global 
deaths (World Health Organisation, 2013). Childhood overweight and obesity has reached 
epidemic proportions worldwide with global prevalence estimates of 14% (overweight 
including obesity) and 4% (obesity), respectively (International Association for the Study 
of Obesity, 2014). Given that obesity and its associated co-morbidities track from 
childhood to adulthood  (Field et al., 2001; Reilly, 2006b; Reilly & Kelly, 2011), 
identifying preventative strategies to counteract this growing epidemic and associated 
negative health consequences in young people is a critical public health concern. 
Low levels of engagement in moderate-to-vigorous physical activity (MVPA) and 
an increase in engagement in sedentary pursuits have been implicated in the aetiology of 
childhood obesity (Must & Tybor, 2005). Specifically, population based studies of youth 
demonstrate negative associations between MVPA and markers of obesity, cardiovascular 
disease and type 2 diabetes (Chaput et al., 2012; Dencker & Andersen, 2008; Ekelund et 
al., 2012; Mark & Janssen, 2011), with the reverse evidenced for time spent sedentary 
(Gaya et al., 2009; Henderson et al., 2012; Hsu et al., 2011; Mitchell, Pate, Beets, & Nader, 
2013; Sardinha et al., 2008). More recently, research investigating associations between 
vigorous physical activity (VPA) and these same health outcomes has demonstrated 
stronger and more consistent associations than observed for MVPA (Dencker & Andersen, 
2008; Hay, Maximova, & Durksen, 2012; Ried-Larsen, Grøntved, Froberg, Ekelund, & 
Andersen, 2013; Ruiz et al., 2006). Thus, VPA in particular may play an important role in 
the prevention of overweight, obesity and associated non-communicable diseases. 
Research to date investigating associations between MVPA, VPA and ST with 
health outcomes among youth has led to the development of evidenced based guidelines. 
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These guidelines hold that school-aged youth should engage in at least 60 minutes and up 
to several hours of MVPA per day (Strong et al., 2005; Mark & Janssen, 2011). In 
addition, it is recommended that children and adolescents should minimise time spent 
sedentary, and participate in VPA on at least 3 days per week (e.g., Department of Health, 
2011; Physical Activity Guidelines Advisory Committee Report; 2008). No 
recommendations have been made regarding the volume of VPA that should be 
accumulated. However, a recent study reported daily VPA of 15 minutes per day reduced 
the risk of overweight and obesity in European youth aged 12.5 to 17.5 years (Martinez-
Gomez et al., 2010). 
Evidence for associations between PA and health has prompted a great deal of 
research into the area of PA promotion in school-aged youth.  Studies have examined the  
value of different youth PA settings as avenues toward increasing engagement in MVPA 
and VPA, in order to determine their potential as targets for interventions toward 
prevention of overweight and obesity (Brockman, Jago, & Fox, 2010; Fairclough & 
Stratton, 2005; Jago & Baranowski, 2004; Lonsdale et al., 2013a). Youth sport has been 
advocated as one such setting (Centers for Disease Control and Prevention, 2000; 
Commission of the European Communities, 2007). Indeed, research demonstrates youth 
sport participants engage in higher levels of MVPA than non-sport participants and 
average daily levels of MVPA participation to be above the recommended 60 minutes per 
day in sport participants (Machado-Rodrigues et al., 2012; Nelson et al., 2011; Silva et al., 
2010; Wickel & Eisenmann, 2007). Consequently, there are strong calls from researchers 
and health organisations alike to increase participation in sport among youth (e.g., Centers 
for Disease Control and Prevention, 2000; Commission of the European Communities, 
2007; NSW Department of Health, 2009; Pate & O'Neill, 2011).  
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Whilst results from past research are indicative of high levels of PA engagement 
among youth sport participants, it is important to note that studies to date have neglected to 
examine the variability in daily levels of PA engagement among these groups of children 
and adolescents (Machado-Rodrigues et al., 2012; Nelson et al., 2011; Van Hoye et al., 
2013; Wickel & Eisenmann, 2007).  Examining such variability is important in order to 
determine the extent to which youth sport participation is conducive towards engagement 
in recommended and health enhancing levels of MVPA and VPA for all participants. 
Indeed, where previous studies have demonstrated average daily levels of MVPA of youth 
sport participants to be above the recommended 60 minutes per day, the standard 
deviations reported are large (e.g., 28 – 33 mpd) (Machado-Rodrigues et al., 2012; Van 
Hoye et al., 2013). Thus, daily PA engagement may vary substantially among those 
children and adolescents active in the youth sport setting. Further, sport participation may 
not necessarily mitigate the health risks of low levels of MVPA participation (e.g., excess 
adiposity) (BeLue, Francis, Rollins, & Colaco, 2009; Dowda, 2001).  
Recent studies have indicated youth sport participants to engage in up to 11 hours 
of ST per day (Machado-Rodrigues et al., 2012; Van Hoye et al., 2013). Importantly, 
research has demonstrated ST to have independent effects on adiposity and cardio-
metabolic health after adjusting for MVPA (Henderson et al., 2012; Mitchell et al., 2013). 
In addition, Santos et al., (2013) reported that high levels of ST may negate the positive 
health benefit of engaging in MVPA.  Their findings revealed a low sedentary profile (< 
477 minutes per day) to be associated with a higher level of fitness, regardless of  daily 
engagement in MVPA (Santos et al., 2013).  Thus, even for youth sport participants who 
engage in recommended levels of MVPA, the high levels of ST apparent among some 
youth sport participants may contribute to adverse health effects for these children.  
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In order to determine the relevance of the youth sport setting as a vehicle for 
obesity prevention, it is important not only to accurately characterise daily levels of 
MVPA, VPA and ST among sport participants but also to determine associations with 
indicators of adiposity. However, to date, no studies have examined relationships between 
PA, ST and obesity linked health outcomes among youth sport participants. Investigating 
these associations will be instrumental in determining the degree to which interventions 
should seek to increase daily levels of MVPA and reduce ST in order to help prevent the 
development of overweight and obesity among children and adolescents active in the youth 
sport setting. The primary aim of the present study was therefore to determine variability in 
average daily levels of MVPA, VPA and ST among youth sport football participants and 
associations with indicators of adiposity and cardiovascular disease [i.e., body mass index 
(BMI), percent body fat (BF%), waist circumference (WC) and cardiorespiratory fitness 
(CRF)]. Given that associations between ST and health outcomes have been observed 
independent of MVPA, and vice versa, (Chaput et al., 2012; Ekelund et al., 2012; Fisher, 
Hill, Webber, Purslow, & Wardle, 2011; Henderson et al., 2012; Mitchell et al., 2013), 
independent associations between MVPA, VPA and ST with these outcomes were also 
investigated.  With over 22 million participants worldwide (Kunz, 2007), grassroots 
football was the targeted youth sport in the present study given the popularity of this 
organised sport activity across the globe (Australian Bureau of Statistics, 2009; Kunz, 
2007; National Council of Youth Sports, 2008; Womens Sports Foundation, 2008).  
Method 
Participants and recruitment 
Participants were a subsample of grassroots football players (N = 149), recruited 
from the European PAPA project (Promoting Adolescent Physical Activity; 
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www.projectpapa.org) which delivered and evaluated  a theoretically-grounded coach 
education intervention (i.e., Empowering Coaching
TM
) with the aim to increase the quality 
of motivation and PA engagement in children. As part of the project, objective PA data 
(i.e., PA assessed via accelerometer) were collected in Greece, France and England (N = 
417). The present study analysed data from the English sample (N = 149, 35.73%) only, 
representing grassroots footballers recruited from 39 teams across 18 clubs. The full 
protocol for the PAPA Project and the core objective PA measurement protocol are 
detailed elsewhere (Duda et al., 2013; Van Hoye et al., 2013, respectively). The following 
sections outline the protocol followed in England where supplementary measures were 
included (i.e., measurement of BF%, WC and PA diaries). In addition, data reduction 
procedures which relate only to the current research question are described below. 
Lead coaches at football clubs were contacted by a member of the research team. 
Interested coaches were provided with information sheets detailing the study protocol to be 
passed on to players and parents. Four willing participants per team were then recruited to 
the study (i.e., a striker, midfielder, defender and goal keeper). Informed consent and 
assent were obtained from all players and their parents before participating in the study. 
The study was approved by the local National Health Service Research Ethics Committee 
(Research Ethics Committee application number: 10/H1207/39). 
Protocol 
A trained researcher visited training sessions to carry out the procedures. During 
the session, participants’ height, weight, BF% and WC were measured and accelerometers 
and PA diaries distributed. Participants were asked to wear the accelerometer for 7 days. 
Researchers returned one week later to collect accelerometers and PA diaries. 
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Measures 
Physical activity. The GT3X accelerometer (Actigraph; Pensacola, FL) was used 
to measure daily PA. Actigraph accelerometers have been shown to be valid and reliable 
measures of PA in youth (de Vries, Bakker, Hopman-Rock, Hirasing, & van Mechelen, 
2006; Trost, 2007). The GT3X detects movements over pre-specified time periods called 
epochs. Movement counts within each epoch are summed and converted to activity counts 
and interpreted to determine frequency, intensity and duration of physical activity 
engagement. Accelerometers were initialised to measure PA in 15 second epochs 
(Edwardson & Gorely, 2010). Participants were asked to wear the accelerometer for 7 days 
during all waking hours, removing only for water-based activities (e.g., swimming and 
bathing). Trained researchers gave verbal and written instructions to players and their 
parents demonstrating how accelerometers should be worn. Participants were instructed to 
record daily participation in sport and physical activity (e.g., football, swimming, cycling) 
during the study week, and times when the accelerometer was removed/replaced 
(indicating reasons why) in PA diaries. To try and increase compliance, it was emphasised 
that participants should try to wear the accelerometer for the full 7 days in which they were 
participating in the study. Researchers contact details were also made available to 
participants and parents in the event they had any issues, questions or concerns regarding 
wearing the accelerometer. 
Anthropometrics. Height, weight, BF% and WC were measured with participants 
being bare footed, and wearing light clothing (e.g., shorts and t-shirt). Height was 
measured using a portable stadiometer (SECA, Leicester height measure). Weight and 
BF% were measured using foot-to-foot bioelectrical impedance scales (Tanita, SC330). 
Foot-to-foot bioelectrical impedance utilising Tanita scales has BF% was measured 
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following entry of the participant’s height and weight into the BIA scales. BIA analysis 
was conducted at the start of the training sessions where possible to reduce potential errors 
in measurement resulting from prior strenuous exercise, dehydration and over-drinking 
(i.e., to compensate for water lost during training sessions). Participants were also asked to 
urinate before measurements were undertaken. 
Bioelectrical impedance analysis (BIA) measures the resistance to a small electrical 
signal (50kHz) as it passes through the body water found in muscle and fat. The greater 
amount of water in a person’s body, the easier it is for the electrical signal to pass through 
(i.e., there is less resistance). Muscle holds more water than fat (50-70% hydrated relative 
to 10-15% hydrated respectively).  Thus, the more muscle a person has, the higher his or 
her body water content, and the less resistance to the electrical signal. Conversely, the 
more fat in an individual’s body, the more resistance to the electrical current. The Tanita 
SC330 scales use an in-built prediction equation to estimate BF%. Foot-to-foot 
bioelectrical impedance analysis (utilising the manufacturer’s (Tanita) prediction 
equations) has been validated against dual-energy x-ray absorptiometry estimates of 
adiposity in youth   (Hosking, Metcalf, Jeffery, Voss, & Wilkin, 2006). In this study, the 
correlations between DEXA and BIA measures of total fat mass and BF% were high for 
both males and females (i.e., r = ≥ .92). For males, r = .97 and r = .92 for total body fat 
and BF% respectively.  
To enable measurement of WC, children were asked to stand with feet shoulder 
width apart and expose their waistline to enable measurement against bare skin. The 
uppermost lateral border of the iliac crest was identified on both sides of the waist as the 
measurement point.  A non- elastic tape was wrapped snugly around the waist in a 
horizontal plane in line with these points. Measurement was taken at the end of expiration. 
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Measurements were recorded in duplicate to the nearest 0.1cm or 0.1kg. Where the first 
two measures differed by more than 0.4 cm or 0.5 kg, a third measure was recorded. Body 
mass index (BMI) was calculated using the equation: weight (kg) ÷ height (m
2
). Children 
were classified as normal weight, overweight or obese according to UK BMI reference 
charts (Cole, Freeman, & Preece, 1995). BMI standard deviation scores (BMI-SDS) 
adjusted for age-and-sex were computed for use in subsequent analysis (Cole, Freeman, & 
Preece, 1998). 
Cardiorespiratory fitness. CRF was assessed using the 20 meter multi-stage 
shuttle run test (Leger, Mercier, Gadoury & Lambert, 1988). This test is easy to administer 
in field based research, is frequently used to indicate CRF in children and adolescents 
worldwide (Olds, Tomkinson, Leger & Cazorla, 2006) and has been demonstrated to be a 
valid and reliable assessment of CRF in youth (Liu, Plowman & Looney, 1992). A shuttle 
was marked on the ground by two lines of cones 20 meters apart. Participants were asked 
to run back and forth between the 20 meter shuttle at a workload regulated by audio-
signals emitted from a pre-recorded audio-CD. Players were asked to start at the first sound 
signal and follow the pre-scribed pace set by the audio-CD. Frequency of the sound signals 
was increased by 0.5 km/hour h-1 each minute from a starting speed of 8.5 km/hour. 
Participants were instructed to run in a straight line, pace themselves in accordance with 
the time intervals emitted from the audio-CD, and to pivot upon completing each shuttle. 
Testing was terminated when the player could no longer maintain the prescribed pace for 2 
consecutive signals or withdrew due to exhaustion. The last stage number announced was 
used to predict maximal oxygen uptake (VO2max (CRF) = Y, ml
.
kg
-1
 min
-1
) from the speed 
(X, km
.
hour
-1
) corresponding to that stage [speed = 8 + (0.5 x stage no.)] and age (A, year): 
Y = 31.025 + 3.238X - 3.248A + 0.1536AX) (Leger et al., 1988). 
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Data processing 
Physical activity data were downloaded from the GT3X to a computer and analysed 
using the Actilife software (Actilife version 6.2, Actigraph; Pensacola, FL). Data were 
cleaned and checked for spurious values and periods of non-wear. Non-wear time was 
determined by identifying strings of consecutive zeros recorded by the accelerometer for 
>30 minutes, allowing for 1 minute of counts <100 (Cain, Sallis, Conway, Van Dyck, & 
Calhoon, 2013; Troiano et al., 2008).  A day was considered valid where ≥ 8 hours of valid 
wear time data had been recorded on ≥ 4 days, including a weekend day (Cain et al., 2013). 
Cut points for MVPA [≥ 3 Metabolic equivalents (METS)], VPA (≥ 6 METS) and ST (≤ 
1.5 METS) were ≥ 2296, ≥4012 and <100, respectively (Evenson, Catellier, Gill, Ondrak, 
& McMurray, 2008). Compliance to the protocol was 79.20%. Participants were excluded 
from subsequent analyses for failing to wear the accelerometer for ≥ 4 days (N = 21), 
failing to wear the accelerometer on a weekend day (N = 7) and for lack of anthropometric 
or CRF data (N = 3). The final sample therefore consisted of 118 males aged 9 to 15 years. 
Of these, 50.0 %, 26.3%, 13.6% and 10.1% recorded 7, 6, 5 and 4 days of valid PA data 
respectively. 
Statistical analysis 
Descriptive statistics (M ± SD) were calculated for all measured variables. Non-
normally distributed data were log transformed using an LG10 transformation. Where data 
skewness was reduced, transformed variables were used in subsequent analyses. 
Hierarchical linear regressions were conducted to investigate relationships between daily 
PA variables (MVPA,VPA, ST) and health outcomes (BMI-SDS, BF%, WC and CRF). All 
regressions were initially adjusted for age, ethnicity, valid wear time and season to account 
for seasonal variation in levels of PA participation (Rich, Griffiths, & Dezateux, 2012) 
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(model 1). To determine independent associations between MVPA and VPA to the 
targeted health outcomes, a second model was analysed adjusting for ST (model 2). 
Likewise, model 2 was adjusted for MVPA when examining independent associations 
between ST and health outcomes.  
Results 
Participant characteristics 
Descriptive statistics for all measured variables are displayed in Table 3.1. Means 
and standard deviations are presented for the total sample and the subsample included 
participants who recorded valid daily PA data. Ranges (min-max) are also reported to 
demonstrate variability in levels of PA engagement and health indicators (BMI, BF%, WC 
and CRF) within the sample. Independent samples t-tests demonstrated age, height, weight 
and anthropometric measurements (i.e., BMI, BMI-SDS, BF% and WC) of included and 
excluded participants were not significantly different (Table 3.1, excluded; age, M = 
11.81± 1.58, height, M = 1.54 ± .14, weight, M = 46.76 ± 11.20, BMI, M = 19.45 ± 2.79, 
BMI-SDS, M = .63 ± .86, BF%, M = 16.73 ± 4.4, WC, M = 69.89 ± 8.07. Significant 
differences between included and excluded participants were observed only for CRF 
(excluded, CRF, M = 40.63 ± 7.23, t (143) = 2.13, p = <.05). 
The average daily MVPA for the sample was above the recommended guideline of 
≥ 60 minutes per day. However, on average, 29.1% of participants did not meet guidelines 
for MVPA, and only 14.5% of participants (N = 17) met guidelines for MVPA on each day 
for which valid PA data (i.e., ≥ 8 hours) was recorded. Results also indicated participants 
spent between 7 and 8 hours per day sedentary. Ranges of 119.27, 57.08 and 282.21 
minutes were observed for daily MVPA, VPA and ST, respectively. 
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Relationships between MVPA, VPA, ST and targeted health outcomes 
Results from hierarchical regressions examining relationships between daily PA 
and ST with health outcomes are displayed in Table 3.2. Both MVPA and VPA were 
significantly and negatively associated with BF% and BMI-SDS, and significantly and 
positively associated with CRF. Neither MVPA nor VPA were associated with WC (model 
1). ST was significantly positively associated with BF% and WC and significantly 
negatively associated with CRF. However no significant association was observed between 
ST and BMI-SDS (model 1).  
After adjusting for ST, the previously significant associations between MVPA and 
VPA with all outcomes became non-significant (model 2
¶
). Similarly, after adjusting for 
MVPA, the relationships between ST with BF%, BMI-SDS and BF% were attenuated and 
became non-significant (model 2§). The strength of the relationship between ST and WC 
was increased after adjusting for MVPA, however this association also became non-
significant (p = .06) (model 2§). 
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Table 3.1  
 
 Descriptive statistics for the total sample and participants with valid accelerometer data 
 
 
Note: For participants with valid PA data, BF% and WC, N = 107 and N = 92 respectively  
[(total sample, N = 131 (BF%), 111 (WC), 146 (BMI-SDS) and 145 (CRF)] 
¶
 = Non-normally distributed variables. These variables were log transformed (LG10) and 
used in subsequent regression analysis 
BF% = percent body fat, WC = waist circumference, CRF = cardiorespiratory fitness 
BMI-(SDS) = body mass index (standard deviation score), MVPA = moderate-to-vigorous 
physical activity, VPA = vigorous physical activity, ST = sedentary time 
 Total Sample 
(N = 149) 
Valid PA data 
(N = 118) 
 Mean ± SD Range 
(min – max) 
Mean ± SD Range  
(min – max) 
Physical Characteristics  
    
Age (years) 11.72 ± 1.60   9 – 15 11.70 ± 1.62  9 –15 
Height (m)   1.53 ± 0.13         1.29 – 1.90   1.53 ± 0.14 1.29 – 1.90 
Weight (kg)   45.15 ± 13.44   24.90 – 92.30   44.76 ± 13.94 24.90 – 92.30 
BMI (kg.m
2
)  18.81± 3.14       13.81 – 29.90 18.66 ± 3.21 13.81 – 29.90 
BMI-SDS   0.32 ± 1.10    -.2.46 – 2.81   0.24 ± 1.13     -.2.46 – 2.81 
¶
BF% 15.22 ± 5.54     5.30 – 41.70  14.88 ± 5.73   5.30 – 41.70 
¶
WC (cm) 68.32 ± 8.10       55.50 – 91.80 67.99 ± 8.12 55.50 – 91.80 
CRF ( ml.kg
-1
 min
-1
) 43.64 ± 8.23      29.95 – 71.15 44.33 ± 8.32 29.95 – 71.15 
Physical activity 
    
ST 465.07 ± 62.33 260.33 – 588.39 472.43 ± 56.64 306.18 – 588.39 
MVPA   72.67 ± 21.22   26.94 – 146.21   73.64 ± 21.67   26.94 – 146.21 
VPA   26.55 ± 11.57   6.31 – 63.39   27.29 ± 11.92   6.31 – 63.39 
Valid hours         12.63 ± 0.96   9.23 – 14.91           12.78 ± 0.79 11.01 – 14.91 
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Table 3.2 
Associations between objectively measured daily MVPA, VPA and ST with indicators of adiposity and CRF  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
*
Adjustment for age, ethnicity, valid wear time and season 
§
Adjustment for MVPA 
¶
Adjustment for sedentary time 
 
Note: BF% = percent body fat, WC = waist circumference, CRF = cardiorespiratory fitness, BMI-(SDS) = body mass index (standard 
deviation score), MVPA = moderate-to-vigorous physical activity, VPA = vigorous physical activity, ST = sedentary time
 
 
 
            BF% 
 
 
           WC  
           (cm) 
 
        BMI-SDS 
 
           CRF 
     (ml.kg
-1
 min
-1
) 
 
     β   p     β   P     β    p     Β    p 
ST 
        
Model 1
*
 .32 .01  .29 <.05     .16 .20 -.30 <.01 
Model 2
§
 .27 .10  .31   .06 -.00 .99 -.14    .32 
 
MVPA  
        
Model 1
*
 -.18 <.05 -.12   .19 -.17 <.05   .23 <.01 
Model 2
¶
 -.06 .63  .02   .84 -.17 .14   .17    .09 
 
VPA 
        
Model 1
*
 -.18 <.05 -.10   .27 -.17 <.05   .20  <.01 
Model 2
¶
 -.09 .36 -.00   .99 -.16 .12   .13    .12 
9
9
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Discussion 
This study demonstrated variability in daily levels of PA (MVPA and VPA) and ST 
were associated with markers of obesity and cardiovascular disease (BMI, BF%, WC and 
CRF) in youth sport football participants. However, findings indicated the significant 
associations between MVPA, VPA with health outcomes were not independent of ST. 
Similarly, significant relationships between ST and health outcomes were not independent 
of time spent in MVPA. Nevertheless, findings demonstrated associations between ST and 
health outcomes were stronger than observed for MVPA. Results underscore the 
importance of increasing daily MVPA and VPA, and in particular, reducing daily ST 
among youth sport football participants. 
Akin with previous studies, current findings indicated that youth sport football 
participants engaged in average daily levels of MVPA above the recommended 60 minutes 
per day (Machado-Rodrigues et al., 2012; Van Hoye et al., 2013; Wickel & Eisenmann, 
2007). However, the minimum values observed for average daily MVPA and VPA were 
reported to be 27 minutes and 6 minutes, respectively. Further, results revealed 29% of 
participants did not meet guidelines for MVPA, and only 14.5% achieved recommended 
levels of MVPA on every valid PA measurement day. Findings therefore denote a certain 
level of variability to exist with respect to daily levels of MVPA engagement among those 
active in the youth sport football setting. Moreover, results suggest youth sport 
participation may not necessarily encourage regular engagement in MVPA towards 
recommended levels across the broad spectrum of children who participate at the 
grassroots level. Present results parallel findings reported in the Children’s Sport 
Participation and Physical Activity study (CSPPA). This study reported 19% of Irish youth 
aged 10 to 18 years met guidelines for accelerometer assessed MVPA on every day of the 
101 
 
week (Woods et al., 2010). Thus, results also indicate variability in daily levels of MVPA 
reported in the present sample of youth sport footballers may be comparable to that 
observed in the general population of youth.  Importantly, results also indicated daily ST to 
be between 7 and 8 hours per day in the present sample of male grassroots footballers. 
Again, these levels are comparable to those observed in population based studies of youth 
(Pate, Mitchell, Byun, & Dowda, 2011). As such, current findings support recent 
observations indicating participation in youth sport may also be associated with 
engagement in high amounts of ST (Machado-Rodrigues et al., 2012; Van Hoye et al., 
2013), and indicate that similar to MVPA, youth sport footballers levels of engagement in 
ST may be comparable to those observed across the wider population of children and 
adolescents. 
The high levels of ST observed among youth sport footballers may partly be 
attributable to compensatory behaviours. That is, youth may compensate for the energy 
expended during PA (e.g., sport participation) by reducing their energy expenditure (via 
increased ST) in other periods of the day or on consecutive days. Indeed, studies in adults 
have documented increases in ST following structured exercise interventions (Kozey-
Keadle et al., 2013; Rosenkilde, Auerbach, Reichkendler, Ploug, Stallknecht & Sjodin, 
2012) and a recent study demonstrated that for every additional 10 minutes in MVPA per 
day, children reduced their PA engagement (MVPA and light PA) by 30 minutes following 
the following day (Ridgers, Timperio, Cerin, & Salmon, 2014). As such, where studies 
may focus on increasing engagement in MVPA and VPA, additional strategies should be 
employed which also focus on reducing engagement in ST. Indeed, the correlates of 
sedentary behaviours are likely to differ to those of PA (Biddle et al., 2004). Thus, 
interventions which focus their efforts towards targeting the modifiable correlates of both 
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PA and ST in parallel are likely to be the most effective. In the context of youth sport, PA 
engagement may likely be increased by identifying ways through which enjoyment of PA 
can be fostered (e.g., increasing intrinsic motivation). Likewise ST may be reduced 
through targeting parental behaviours (e.g., parenting style, modelling) (Jago et al., 2010; 
Jago et al., 2011a, Jago et al., 2011c). However, an important first step would be towards 
identifying the specific sedentary behaviours contributing towards high ST in these groups 
of youth.  
Population based research has demonstrated associations to exist between daily 
levels of engagement in MVPA and VPA and health outcomes related to obesity and 
cardiovascular disease (Basterfield et al., 2012; Dencker & Andersen, 2008; Ekelund et al., 
2012; Fisher et al., 2011; Gutin & Owen, 2011). Specifically research in children from 
both westernised and non-westernised countries has reported negative relationships 
between daily MVPA and VPA with indicators of adiposity (Dencker & Andersen, 2008; 
Mark & Janssen, 2011; Strong et al., 2005), as well as positive associations with CRF 
(Dencker et al., 2008; Ekelund et al., 2007; Ruiz et al., 2006; Santos et al., 2013), with the 
opposite true for ST (Ekelund et al., 2007; Mitchell et al., 2013; Must & Tybor, 2005; 
Santos et al., 2013). The present study was the first to provide evidence of these 
associations in a group of youth sport participants. That is, the observed levels of 
variability in daily MVPA, VPA and ST were related to variability in levels of adiposity 
and cardiovascular risk factors in grassroots footballers. Consequently, present results 
indicate that patterns of engagement in PA and ST among youth sport football participants, 
and the implications held for health, reflect those observed among general populations of 
children and adolescents. As such, youth sport football may represent a valuable setting 
through which to target behaviours of children who may be at risk of engaging in levels of 
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MVPA, VPA and ST that are adversely associated with markers of obesity and 
cardiovascular disease.  
Our findings are inconsistent with recent studies that have reported MVPA and ST 
to be independently related to obesity linked health outcomes (Henderson et al., 2012; Hsu 
et al., 2011; Mitchell et al., 2013).  That is, significant independent associations between 
MVPA, VPA and ST to adiposity indicators and CRF did not emerge.  Rather, present 
results suggest the observed relationships between MVPA and ST with presently assessed 
health outcomes are somewhat co-dependent in youth sport football participants. As such, 
it may be important to advance levels of participation in both PA above a moderate 
intensity (i.e., MVPA and VPA) and reduce ST among groups of youth sport football 
participants. However, whilst independent associations were not observed in the present 
study, it is important to note that in general, associations were stronger for ST in relation to 
the targeted health outcomes than for MVPA or VPA. Further, whilst the association 
between ST and BF% was attenuated after adjustment for MVPA (β = .32 to .27), the 
relationship between MVPA and BF% was reduced to almost zero following inclusion of 
ST as a predictor variable (β = -.18 to -.06). Similarly, the relationship between ST and 
WC was increased and approached significance after adjustment for MVPA (β = .29 to 
.31), whereas no significant association was reported between MVPA and WC even before 
adjustment for ST. Thus, whilst results indeed highlight the importance of increasing 
participation in MVPA among youth sport football participants, reducing ST may hold 
greater implications for obesity and related disease prevention in these groups of children. 
Certainly, this contention is further supported by the observed lack of significant 
independent associations between MVPA and the targeted health outcomes, where 
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previous studies have reported negative associations between MVPA and adiposity after 
adjustment for ST (Chaput et al., 2012; Ekelund et al., 2012; Steele et al., 2009).   
Divergent findings reported across existing studies in the PA and health domain 
highlight the need for additional research which examines the independent associations 
between MVPA, ST and health outcomes among children and adolescents. Interestingly, 
recent studies have indicated it may be that engagement in specific sedentary behaviours 
(such as TV viewing) are independently related to health outcomes, rather than total ST per 
se (Carson & Janssen, 2011; Colley et al., 2013; Martinez-Gomez et al., 2012). Further, 
researchers have suggested that the relationship between sedentary pursuits and health may 
be mediated by engagement in other health related behaviours that often occur in parallel 
to such sedentary pursuits (e.g., TV time snacking) (Cleland, Schmidt, Dwyer, & Venn, 
2008; Jean et al., 2006; Martinez-Gomez et al., 2012). Time spent engaged in specific 
sedentary behaviours were not assessed in the present investigation. Thus, as outlined 
above, future studies should seek to examine the sedentary behaviours most commonly 
engaged in by youth sport participants to determine the behaviours that contribute most 
towards high levels of ST in this group of young people. Investigating associations 
between engagement in different sedentary pursuits and adiposity will be important in 
order to identify which sedentary behaviours in particular may hold negative health 
consequences for youth sport participants.  
Current findings are also inconsistent with studies that report VPA to demonstrate 
stronger and more consistent associations with markers of obesity and cardiovascular 
disease than MVPA (Dencker & Andersen, 2008; Ruiz et al., 2006). For example, the 
magnitude of the associations between MVPA and VPA with BF% and BMI-SDS were 
similar. Further, daily MVPA demonstrated a stronger association with cardiovascular 
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fitness than daily VPA. The somewhat equivocal findings and only marginal differences in 
the strength of the reported associations are likely due to the fact that MVPA incorporates 
VPA, and thus, some of the reported variance in health outcomes explained by MVPA is 
likely due to associations with VPA. Nevertheless, combined MVPA demonstrated 
significant associations with the health outcomes examined in the present study, 
highlighting the importance of increasing engagement in both moderate and vigorous PA 
in youth sport football participants.  
Strengths of the present study involve the use of accelerometers to assess 
engagement in health-related PA behaviours and ST in the targeted population of children. 
Further, measures of both central and general adiposity were assessed. Central adiposity is 
more closely associated with cardiometabolic risk factors than general adiposity (Klein et 
al., 2007). Thus, results from this study may help contribute towards determining the 
potential value of youth sport as a setting towards improving cardiometabolic health 
among youth. Moreover, this is the first study to employ a combination of objective 
assessments to measure PA, CRF and adiposity via BIA in youth sport participants. 
Previous youth sport studies have assessed adiposity largely via measurements of BMI and 
WC. Thus, the present study adds a novel contribution to literature, characterising levels of 
PA engagement, adiposity and CRF in youth sport participants as well as examining 
associations between these variables. 
Important to note is that the cross-sectional nature of the present study limits the 
extent to which we can make inferences regarding the direction of causality. For example, 
a recent longitudinal study reported that BF% predicted daily levels of PA engagement, 
contradicting a large body of research suggesting the reverse association to be true (Kwon, 
Janz, Burns, & Levy, 2011). Nevertheless, longitudinal studies demonstrate PA 
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engagement and ST to predict health outcomes related to obesity and cardiovascular 
disease (Carson et al., 2013; Kimm et al., 2005; Mitchell et al., 2013; Moore et al., 2003), 
and exercise interventions targeting increases in moderate intensity PA engagement have 
demonstrated decreases in adiposity among youth (Lemura & Maziekas, 2002). 
Longitudinal studies examining the associations between daily MVPA, VPA and ST with 
indicators of adiposity and cardiovascular risk in groups of youth sport participants are 
necessary in order to first determine the fuller potential of this environment as a context for 
PA promotion and related disease prevention. 
A further limitation to the present study is the possibility of sample bias. 
Participants were male footballers recruited from England. As such, results presented may 
not be generalisable to young people representing the wider ethnic distribution of the 
English population, females and children and adolescents who participate in other youth 
sports. However, the global popularity of youth sport football means findings may be 
applicable to large numbers of children worldwide (Kunz, 2007). In addition, associations 
between PA, ST and health have been reported to occur in both males and females, and in 
different cultures and ethnic groups (Janssen & Leblanc, 2010; Tremblay et al., 2011). 
Nevertheless, further research that includes samples comprising girls, different ethnic 
groups and different youth sports, are required before the conclusions drawn can be 
generalised to the wider population of youth sport participants.  
It is also possible that the field based nature of the present study may have 
contributed to errors in data collected, analysis and results reported. For example, for 
accurate measurement of body composition, it is advised that BIA analysis should not be 
conducted in the 12 hours following hard exercise, within 3 hours of eating or drinking, or 
when dehydrated. It is also recommended that measurements are conducted under 
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standardised conditions (i.e., in the same place, same temperature). Given participant data 
was collected in the early evening during youth sport football sessions, it was not possible 
to control (restrict) their food or fluid intake and their engagement in PA as advised.  
Consequently, this may have caused errors and inconsistencies in estimates of BF%. 
Indeed, estimates of BF% are reported to vary between states of dehydration, rehydration 
and normal conditions among athletes (Saunders, Blevins & Broeder, 1998). Whilst 
attempts were made to reduce the level of exercise and food and fluid intake before BIA 
measures were obtained (i.e., measurements conducted at the start of training sessions), 
results pertaining to BF% should be interpreted with caution. For CRF, differing testing 
conditions between teams may also affect participants’ performance on the 20 metre 
shuttle run test. However, in this instance, all data were collected outdoors and in dry 
weather (with the exception of 2 participants). As such, for CRF, differences in testing 
conditions are expected to be minimal and are unlikely to have affected the association 
reported herein.  
In conclusion, present results support the value of youth sport football as a setting 
for obesity prevention. Findings indicate a certain level of variability to exist with respect 
to daily levels of MVPA, VPA and ST among those active in grassroots football setting, 
and that this variability is associated with health outcomes related to obesity and 
cardiovascular disease. As such, there is a need to increase levels of engagement in MVPA 
and VPA, and reduce engagement in ST even in these groups of children traditionally 
considered to be among the most active (Nelson et al., 2011). Further, whilst not 
independently related, ST appears to be more strongly associated with markers of adiposity 
than MVPA or VPA. Consequently, high levels of ST associated with youth sport 
participation may negate some of the benefits associated with engaging in MVPA and 
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VPA. To this end, interventions seeking to reduce ST may be more important towards the 
prevention and treatment of overweight and obesity in youth sport participants than those 
targeting engagement in MVPA and VPA. 
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Abstract 
Aim: To test a model investigating the relationships between perceptions of the 
coach-created environment, motivation for sport participation and engagement in 
objectively measured moderate-to-vigorous physical activity (MVPA) and vigorous 
physical activity (VPA) within the youth sport setting. Method: Participants were 73 male 
youth sport footballers aged 9 to 15 years (Mean age = 11.72 ± 1.60). Height and weight 
were recorded and physical activity was measured over 7 days via accelerometer (GT3X). 
Participation in youth sport football during the targeted week was recorded in physical 
activity diaries. Participants also completed a multi-section questionnaire assessing 
perceptions of coach provided autonomy support and controlling coach behaviours, and 
motivation towards football participation. Results: Results supported a model in which 
perceptions of autonomy support significantly positively predicted autonomous motivation 
towards football, which in turn significantly and positively predicted time spent engaged in 
MVPA during youth sport football.  A significant indirect effect was observed for 
perceptions of autonomy support on both MVPA and VPA during youth sport football via 
autonomous motivation. Perceptions of controlling coach behaviour were positively related 
to controlled motivation. However, controlled motivation was unrelated to time spent in 
MVPA and VPA during youth sport football. Conclusion: Results suggest that where 
coaches adopt a more autonomy supportive interpersonal style, children will experience 
higher autonomous motivation towards their sport participation and are more likely to 
engage in higher levels of MVPA during youth sport football. Results have implications 
for optimising PA engagement during youth sport and increasing daily MVPA towards 
recommended levels on youth sport days. 
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Introduction 
 In recent decades, the childhood obesity epidemic has drawn considerable attention 
towards the need for physical activity (PA) promotion in school-aged youth (Reilly & 
McDowell, 2003). Evidenced based PA guidelines state children and adolescents should 
engage in at least 60 minutes of moderate-to-vigorous physical activity (MVPA) per day 
(Australian Government: Department for Health and Ageing: 2004; Department of Health, 
2011; Janssen & Leblanc, 2010; Strong et al., 2005; US Department of Health and Human 
Services, 2013). More recently, evidence for a dose-response relationship between PA 
intensity and markers of obesity and cardiovascular disease (Dencker & Andersen, 2008; 
Gutin & Owen, 2011; Ruiz et al., 2006), has led to the development of guidelines for 
vigorous physical activity (VPA), advising participation on at least 3 days per week (e.g., 
(Department of Health, 2011). Concerning the volume of VPA, no widely accepted 
recommendations exist. However, a recent study indicated European youth who did not 
engage in at least 15 minutes of VPA per day were at greater risk of being overweight or 
obese (Martinez-Gomez et al., 2010). 
Youth sport has been advocated as a potential vehicle through which PA 
engagement can be increased among children and adolescents (Centers for Disease Control 
and Prevention, 2000; Commission of the European Communities, 2007; NSW Department 
of Health, 2009). However, recent accelerometer-based studies have demonstrated that 
whilst indeed, youth sport offers an ideal opportunity for engagement in activity above a 
moderate intensity, participation alone (i.e., PA accrued during youth sport) is insufficient 
to meet recommendations for MVPA (Leek et al., 2011; Sacheck et al., 2011). Present 
work has also indicated children and adolescents can spend up to 70% of youth sport time 
sedentary or engaged in light PA (Guagliano, Rosenkranz, & Kolt, 2012; Leek et al., 2011; 
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Sacheck et al., 2011; Wickel & Eisenmann, 2007). Thus, it appears there is scope to 
optimise young people’s sport participation to increase engagement in MVPA and VPA 
during sport time. Identifying the determinants of PA engagement during youth sport may 
therefore have implications for helping the millions of children and adolescents active 
among the youth sport context meet recommended and health enhancing levels of MVPA 
and VPA on days in which sport is participated in (Guagliano et al., 2012; Pate & O'Neill, 
2011). 
 To date, studies have investigated how PA engagement during youth sport may 
vary as a function of both demographic and contextual factors [e.g., body mass index 
(BMI), gender, age, sport and session type (i.e., training sessions versus matches) 
(Guagliano et al., 2012; Leek et al., 2011; Sacheck et al., 2011; Wickel & Eisenmann, 
2007). For example, studies have shown obese youth are less active than their normal-
weight peers during youth sport (Sacheck et al., 2011), and that female youth sport 
participants engage in higher levels of MVPA during training sessions compared to match 
play (Guagliano et al., 2012). Numerous studies have identified important psychological 
correlates of PA engagement such as perceptions of competence, autonomy, self-efficacy 
and enjoyment within PE and leisure time settings (Carroll & Loumidis, 2001; Dishman et 
al., 2005; Fairclough, 2003; Gao, 2008; Kalaja, Jaakkola, Liukkonen, & Watt, 2010). 
However, existing research has neglected to adopt a social psychological perspective when 
investigating factors likely to impact upon variability in PA engagement within youth 
sport.  
From a practical standpoint, theoretically-grounded research allows identification 
of the particular processes that can be targeted to elicit a change in behaviour within a 
particular setting. Self-determination theory (SDT, (Deci & Ryan, 1987; Deci & Ryan, 
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2000) offers a theoretical framework to understand the psychological processes likely to 
impact upon PA engagement in youth sport. Central to SDT is the premise that it is 
important not only to take into account the quantity of an individual’s motivation (i.e., 
whether ‘high’ or ‘low’ in motivation), but also the quality (i.e.,  ‘why’ an individual chose 
to engage or disengage in a certain behaviour) (Deci & Ryan, 2000). SDT advocates that 
an individual’s behaviour is undergirded by motivation regulations that lie on a continuum, 
ranging from more autonomous (i.e., higher quality) to more controlled (i.e., lower quality) 
motivation (Deci, Eghrari, Patrick, & Leone, 1994a; Ryan & Deci, 2000).  
At the top of the self-determination continuum is intrinsic motivation, the 
quintessential form of autonomous motivation that refers to engagement in an activity for 
its own sake, and for the inherent fun and interest in that activity (i.e., because I enjoy it). 
Adjacent to intrinsic motivation is identified regulation, an autonomous form of motivation 
that occurs when an individual engages in a behaviour to accomplish valued and 
internalised goals and outcomes (i.e., because it is important to me). Next is introjected 
regulation, thought to operate when an individual’s reasons for engagement in an activity 
have not been fully internalised. That is, engagement occurs due to internal pressures such 
as the avoidance of shame or guilt, or to enhance internal feelings of pride or self-esteem 
(i.e., because I would feel guilty if I did not participate). At the lower end of the continuum 
is external regulation, referring to engagement in an activity to receive reward or to avoid 
punishment (i.e., because people push me to).  
Intrinsic motivation and identified regulation are considered to be autonomous 
forms of motivation, and are assumed to be associated with positive cognitive, affective 
and behavioural outcomes (Deci & Ryan, 2008). Introjected and external regulations are 
considered controlled forms of motivation that are thought to lead to negative and more 
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maladaptive outcomes (Bartholomew, Ntoumanis, Ryan, & Thogersen-Ntoumani, 2011; 
Deci et al., 1994a). Finally, SDT refers to the state of amotivation which is defined as a 
lack or absence of motivation (Deci & Ryan, 2000; Seligman, 1975). The occurrence of 
amotivation is thought to result in deleterious outcomes and behavioural disengagement 
(Aelterman et al., 2012; Brunet, Burke, & Sabiston, 2013; Gao, Hannon, Newton, & 
Huang, 2011; Pelletier, Fortier, Vallerand, & Brière, 2001). 
A fundamental tenet of SDT is that the social environment surrounding an 
individual can either facilitate or undermine an individual’s autonomous motivation (Deci 
& Ryan, 1987). Specifically, perceptions of an autonomy supportive context (i.e., one 
which offers a choice, provides rationale and promotes understanding) are likely to 
facilitate more autonomous motivation (Alvarez, Balaguer, Castillo, & Duda, 2009; Deci 
& Ryan, 1987; Kins, Beyers, Soenens, & Vansteenkiste, 2009; Kopp & Zimmer-Gembeck, 
2011). Conversely, perceptions of a controlling environment (i.e., a coercive environment 
in which pressure is exerted upon individuals and choice is limited), are likely to 
undermine autonomous motivation and are associated with more controlled forms of 
motivation (Balaguer et al., 2012; Bartholomew et al., 2011; Bartholomew, Ntoumanis, & 
Thogersen-Ntoumani, 2010; Pelletier et al., 2001). Within youth PA settings [e.g., physical 
education (PE), youth sport], the social environment is largely created by the interpersonal 
behaviours of adults active within those settings, for example, teachers (PE) and coaches 
(youth sport).  
Studies examining the associations between the social environment, motivation and 
PA engagement among youth have largely been conducted with a focus on examining the 
psychosocial correlates of daily or leisure time PA (Chatzisarantis & Hagger, 2009; 
Hagger et al., 2009; Standage, Gillison, Ntoumanis, & Treasure, 2012; Vierling, Standage, 
115 
 
 
& Treasure, 2007). Results from these studies provide support for the motivational 
processes theorised by SDT to underlie adaptive behavioural outcomes.  That is, past 
research indicates that perceptions of autonomy support to be positively related to more 
autonomous motivation, which in turn, is related to higher levels of daily or leisure time 
PA.  
Relatively fewer studies exist which have taken an SDT perspective towards 
identifying the correlates of PA engagement within the immediate PA setting (i.e. within 
context PA). To date, research which has examined the within-context associations 
between the social environment, motivation and PA engagement have focused almost 
exclusively on the school setting (Aelterman et al., 2012; Lonsdale et al., 2013b; Owen, 
Astell-Burt, & Lonsdale, 2013; Perlman, 2013; Stellino & Sinclair, 2013). Overall, 
findings demonstrate autonomous motivation to be positively related to objectively 
assessed PA during PE and recess (Aelterman et al., 2012; Owen et al., 2013; Stellino & 
Sinclair, 2013), and controlled motivation to be unrelated to engagement in MVPA 
measured by accelerometer during PE (Aelterman et al., 2012; Owen et al., 2013). 
However, only two studies have examined the role of autonomy supportive interpersonal 
behaviours for encouraging engagement in MVPA within the immediate PA setting 
(Lonsdale et al., 2013b; Perlman, 2013). Perlman (2013) conducted a teacher-led 
intervention and found that students assigned to an autonomy supportive teaching 
condition reported higher autonomous motivation towards PE and engaged in higher levels 
of MVPA during PE than students assigned to controlling or ‘balanced’ (i.e., (i.e., a 40–
60% balance between autonomy-supportive and controlling statements)  conditions. 
Lonsdale et al., (2013b) examined how the opportunity for choice and explaining rationale 
(i.e., a dimension of autonomy support) within PE classes influenced pupils levels of 
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engagement in MVPA and ST. Results revealed pupils in free choice PE classes engaged 
in higher levels of MVPA and spent less time sedentary than pupils assigned to a control 
group, and other experimental conditions (i.e., explaining rational and limited choice (2-4 
activity options) conditions). However, whilst these are the first studies to examine the 
salience of the social environment for encouraging higher levels of within-context PA, the 
sequential relationships or processes through which the social environment is theorised to 
impact upon levels of PA engagement (e.g., via motivation regulations) were not examined 
(Deci & Ryan, 1987; Deci & Ryan, 2008). 
To date, the associations between the social environment, motivation regulation and 
within-context PA engagement have not been explored within the youth sport context. 
Research has demonstrated the need to optimise PA engagement during youth sport if this 
setting is to be viewed as an effective domain for children to achieve recommended levels 
of MVPA and engage in levels of VPA demonstrated as being beneficial for health 
(Guagliano et al., 2012; Leek et al., 2011; Pate & O'Neill, 2011). To this end, the primary 
aim of the present study was to investigate the sequential associations between perceptions 
of the social environment created by the coach (autonomy supportive and controlling), 
motivation for sport participation (autonomous and controlled) and engagement in MVPA 
and VPA within the youth sport setting. Due to its global popularity and the resulting 
potential for widespread application of findings, youth sport football was the targeted sport 
examined in the current research (Kunz, 2007). 
Method 
Participants and recruitment 
Participants were a subsample of youth sport football players (N = 149), recruited 
within a larger multi-method trial (the Promoting Adolescent Physical Activity Project 
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(PAPA) Project; www.projectpapa.org). Objective PA data (i.e., PA assessed via 
accelerometer) were collected from a subsample of participants recruited to the larger 
project. The full protocol for the PAPA Project and the core objective PA measurement 
protocol are detailed elsewhere (Duda et al., 2013; Van Hoye et al., 2013). The following 
sections outline the protocol followed in England where supplementary measures were 
included (i.e., PA diaries). Data reduction procedures which relate only to the current 
research question are described below. 
Lead coaches at football clubs were contacted by a member of the research team. 
Interested coaches were provided with information about the study protocol and this 
information was passed on to parents and players. Informed participant assent and parental 
consent was obtained from all interested players before they were recruited to the study. 
Only male footballers were recruited as a smaller number of female clubs showed interest 
in taking part. The study was approved by the local National Health Service Research 
Ethics Committee (Research Ethics Committee application number: 10/H1207/39). 
Protocol 
A researcher visited two training sessions of participating teams one week apart to 
carry out anthropometric measurements, distribute accelerometers and administer 
questionnaires. During the first visit, participants were fitted with an accelerometer and 
measures of height and weight were recorded. PA diaries were also distributed to aid with 
data cleaning and interpretation. During the second visit, participants were asked to 
complete a questionnaire assessing perceptions of the coach created social environment, 
and PA diaries and accelerometers were collected. 
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Measures 
Perceptions of the coach created social environment. Perceptions of coach-
provided autonomy support and controlling coach behaviour were assessed via a validated 
multidimensional measure of the coach-created social environment (Appleton, Ntoumanis, 
Quested &Duda, 2013). The development of this measure stemmed from previously 
validated scales (Adie, Duda, & Ntoumanis, 2012; Alvarez et al., 2009; Bartholomew et 
al., 2010; Reinboth, Duda, & Ntoumanis, 2004; Williams, Grow, Freedman, Ryan, & Deci, 
1996). Following the stem “So far this season....,” twelve items were used to assess 
perceptions of the social environment as autonomy supportive (5 items, e.g., my coach 
gives players choices and options) and controlling (7 items, e.g., my coach threatens to 
punish players to keep them in line during training). Players were asked to rate their 
agreement with questionnaire items on a 5-point Likert-scale ranging from 1 (strongly 
disagree) to 5 (strongly agree).  
Motivation regulations. An adapted version (Viladrich et al., 2013) of the 
Behavioral Regulation in Sport Questionnaire was employed to measure autonomous and 
controlled young sport participants’ motivation towards engagement in football (Lonsdale, 
Hodge, & Rose, 2008; Viladrich et al., 2013). Following the stem: “I play football for this 
team…”, sixteen items were used to tap external (4 items), introjected (4 items) and 
identified (4 items) regulations, and intrinsic motivation (4 items). Players were asked to 
rate their agreement with questionnaire items on a 5-point Likert-scale ranging from 1 
(strongly disagree) to 5 (strongly agree). Autonomous motivation (intrinsic motivation + 
identified regulation) and controlled motivation (introjected regulation + external 
regulation) were computed for use in subsequent analysis.  
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Anthropometrics. Height was measured using a portable stadiometer (SECA, 
Leicester height measure). Weight was measured using electronic scales (Tanita, SC3310). 
Measurements were recorded with participants’ bare footed and wearing light clothing. 
Height and weight were measured to the nearest 0.1cm and 0.1kg respectively. All 
measures were conducted in duplicate. Where the first two measures differed by more than 
0.4 cm or 0.5 kg, a third measure was recorded. Average values were calculated for height 
and weight and used to determine body mass index [BMI; weight (kg)/(height m
2
)]. 
Participants were classified as normal-weight, overweight or obese according to UK BMI 
reference charts (Cole, Freeman, & Preece, 1995). BMI standard deviation scores (BMI-
SDS) adjusted for age-and-sex were computed and used in subsequent analysis (Cole, 
Freeman, & Preece, 1998). 
Physical activity. The GT3X accelerometer (Actigraph; Pensacola, FL) was used 
to objectively measure PA in the PAPA Project. Actigraph accelerometers have been 
validated against criterion measures of PA in youth (de Vries, Bakker, Hopman-Rock, 
Hirasing, & van Mechelen, 2006; Trost, 2007). The GT3X uses a tri-axial accelerometer to 
detect movements in three planes, recorded over pre-specified time periods called epochs. 
Movements within each epoch are summed and converted to ‘activity counts’. Counts are 
interpreted to determine time spent in different intensities of activity. Accelerometers were 
initialised to measure PA in 15 second epochs (Edwardson & Gorely, 2010). Participants 
were asked to wear the accelerometer for seven days during all waking hours, removing 
only for water-based activities (e.g., swimming, bathing). Verbal instructions were given 
by a trained researcher on how the accelerometer should be worn and a demonstration 
given. Participants were asked to record non-wear time (i.e., removal of accelerometers) 
and participation in youth sport football in PA diaries. To try and increase compliance, it 
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was emphasised that participants should try to wear the accelerometer for the full 7 days in 
which they were participating in the study. Researchers contact details were also made 
available to participants and parents in the event they had any issues, questions or concerns 
regarding wearing the accelerometer 
Data processing  
Physical activity data were downloaded from the GT3X to a computer and analysed 
using the Actilife software (Actilife version 6.2, Actigraph; Pensacola, FL). Time spent in 
youth sport football was identified from PA diaries for each participant. Diary entries were 
compared against graphed data to check for accuracy in self-reported timings. Following 
this, time filters were applied to the Actilife software to calculate minutes in MVPA and 
VPA during youth sport football. Cut points of ≥ 2296 and ≥ 4012 counts per minute were 
used to determine time spent in MVPA and VPA respectively (Evenson, Catellier, Gill, 
Ondrak, & McMurray, 2008). These cut points have been shown to demonstrate 
significantly better classification accuracy across a range of PA intensities than other 
validated cut points developed for youth (Trost, Loprinzi, Moore, & Pfeiffer, 2011). 
Compliance with the complete protocol was 49.67 %. Reasons for participant 
exclusion are detailed in Figure 4.1. Participants were excluded where they did not record 
valid youth sport PA data during the study week or failed to complete questionnaires 
assessing psychological variables (i.e., due to non-attendance at training sessions during 
the research team’s second visit). Therefore, the final sample included 73 males aged 9 to 
14 years, representing participants from 33 teams across 18 clubs.  
Statistical analysis 
Descriptive statistics were calculated for the total sample and for the final 
subsample of 73 participants. Independent samples t-tests were conducted to determine if 
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excluded participants differed from those included in terms of age, height, weight, BMI, 
BMI-SDS and daily minutes in MVPA and VPA. Chi-square independence tests were 
conducted to determine the existence of associations between exclusion and ethnicity and 
exclusion and BMI-classification (i.e., normal-weight versus overweight/obese).  
Preliminary analysis. To represent PA engagement during youth sport football, 
percent time spent engaged in MVPA (%MVPA) and VPA (%VPA) were calculated to 
adjust for the length of youth sport sessions (i.e., youth sport (YS) %MVPA/VPA = 
(MVPA/VPA minutes ÷ youth sport session time) x100). Youth sport PA data represented 
a mixture of both football training sessions and matches (training sessions, N = 34, 
matches, N = 39). Age, BMI and youth sport context (i.e., training sessions versus 
matches) have been shown to demonstrate associations with PA during youth sport 
(Guagliano et al., 2012; Leek et al., 2011; Sacheck et al., 2011). To this end, Pearsons 
correlations were conducted to investigate the relationship between YS %MVPA and 
%VPA with age and BMI-SDS, and independent samples t-tests were performed in order 
to determine whether YS % MVPA and %VPA varied as a function of youth sport context.   
Partial correlations. Following preliminary analysis, partial correlations were 
conducted to determine the relationships between perceptions of the targeted dimensions of 
the social environment (i.e., perceptions of autonomy support and controlling coach 
behaviour), motivation (i.e., autonomous and controlled) and youth sport PA, controlling 
for individual and contextual level variables demonstrating significant associations with 
YS %MVPA and %VPA. Results from partial correlations were used to inform the 
development of models to be tested in subsequent path analysis. Preliminary analyses were 
conducted using SPSS, version 21.0. 
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Participants recruited to 
the study 
N = 149 
Did not wear the 
accelerometer 
N = 24 
No physical activity diary 
N = 16 
Incomplete physical 
activity diary 
N = 10 
No youth sport football 
during the study week 
N = 9 
Valid youth sport PA data 
N = 90 
No questionnaire data 
N = 17 
Valid questionnaire and 
youth sport PA data 
N = 73 
 
Figure 4.1 Participant protocol adherence 
Excluded 
Final sample 
Included 
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2
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Path analysis. Path analysis with maximum likelihood estimation was employed in 
conjunction with the bootstrapping procedure to test the theorised relationships using 
AMOS version 21.0 (Arbuckle & Wothke, 1999). Model fit was analysed using chi 
squared (χ²), comparative fit index (CFI), the root square mean error of approximation 
(RMSEA) and the standardised root square mean residual (SRMR) (Hu & Bentler, 1999).  
Both the CFI and RMSEA were appropriate to assess model fit in the present study as they 
are less sensitive to sample size than other goodness-of-fit indices (Fan, Thompson, & 
Wang, 1999). A non-significant χ² (p = < .05) and values of ≤ .06 (RMSEA) and ≤.08 
(SRMR) indicate a well-specified model. For the CFI, thresholds of > .90 and > .95 
indicate acceptable and excellent fit of the data to the hypothesised model respectively (Hu 
& Bentler, 1999). To examine indirect effects, bootstrap-generated 95% bias corrected 
confidence intervals were constructed for 2000 samples on the hypothesised model 
(Preacher & Hayes, 2008; Shrout & Bolger, 2002). Where the confidence interval does not 
cross zero, a significant indirect effect is assumed. Advantages of the bootstrapping 
approach include its reported superiority to alternative tests with respect to Type 1 error 
rates and power, and increased stability of parameter estimates under conditions of non-
normality (Preacher & Hayes, 2008). 
Results 
Participant characteristics 
Physical characteristics for the total sample and the final sub-sample are reported in 
Table 4.1. Results demonstrated participants included in the final subsample (N = 73) did 
not differ from those excluded in terms of age, height, weight, BMI and average daily 
minutes in MVPA and VPA ( all p = > .10). Conversely, BMI-SDS was significantly 
higher in excluded compared to included participants (Table 4.1). However, the proportion 
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of normal-weight to overweight/obese participants was not significantly different between 
the included and excluded groups (i.e., BMI ≥ 85th percentile; excluded = 24.66%, χ² (1) = 
1.51, p = .22). Significant associations between exclusion and ethnicity were observed (χ² 
(3) = 10.88, p = .01), though these associations were small (Cramers V = <.30). Compared 
to excluded participants, those included in the final subsample constituted a higher 
percentage of white participants, and lower percentages of Asian, black and multi-racial 
participants (included, white = 86.1%, Asian = 5.6%, Black = 6.9%, multi-racial = 1.4%, 
vs. excluded, white = 62.9%, Asian = 21.4%, Black = 12.9%, multi-racial = 2.8%). 
Psychological measures 
Table 4.2 reports the means, standard deviations and Cronbach’s α for all 
psychological variables assessed. Internal reliabilities were acceptable for the composite 
variables of autonomous and controlled motivation. For perceptions of autonomy support 
and controlling coach behaviour, internal reliabilities were just below the conventionally 
used α of >.70.   Observed means reflected high values for perceptions of autonomy 
support and autonomous motivation, and moderate levels of perceptions of controlling 
coach behaviours and controlled motivation for the present sample. 
Preliminary analysis 
Figure 4.2 illustrates YS %MVPA and %VPA during youth sport football. 
Participants engaged in MVPA and VPA for almost half (48.70% ± 14.09), and one quarter 
(25.77 ± 12.23) of youth sport session time respectively. Participants who reported 
engaging in youth sport match play spent a significantly higher percentage of time engaged 
in MVPA and VPA than those who reported engaging in training sessions (Figure 2, 
MVPA, t (71) = 2.89, p = <.01, VPA, t (71) = 2.21, p = <.05). Pearson correlations 
indicated YS % MVPA and %VPA were both positively associated with age (% MVPA, r 
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= .57, p = <.01, %VPA, r = .63, p = <.01). BMI-SDS was not associated with either YS 
%MVPA or %VPA (%MVPA, r = .12, p = .32, %VPA, r = .07, p = .55).  
Partial correlations  
Results from the calculated partial correlations are displayed in Table 4.2. After 
controlling for confounding factors identified in preliminary analysis (i.e., age and youth 
sport context), partial correlations revealed significant positive relationships between 
perceptions of coach provided autonomy support with both YS %MVPA and %VPA, and a 
significant negative relationship between perceptions of controlling coach behaviour and 
YS %MVPA. For motivation regulations, results indicated a significant positive 
association between autonomous motivation and YS %MVPA, whilst the relationship 
between autonomous motivation and YS %VPA was positive but not significant. 
Controlled motivation was unrelated to both YS %MVPA and %VPA.  
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Table 4.1  
Physical characteristics of the total sample and final subsample with valid youth sport PA and questionnaire data 
 Total sample 
(N = 149) 
Included 
(N = 73) 
(i.e., valid PA and questionnaire data) 
Excluded 
(N = 76) 
 
Mean ± SD Mean ± SD Mean ± SD 
Physical characteristics 
   
Age (years) 11.72 ± 1.60 11.70 ± 1.64 11.74 ± 1.58 
Height (cm) 1.53 ± 0.13 1.53 ± 0.14 1.53 ± 0.12 
Weight (kg) 45.15 ± 13.44 44.32 ± 14.13 45.97 ± 12.77 
BMI (kg.m
2
) 18.81 ± 3.14 18.39 ± 3.20 19.24 ± 3.04 
BMI-SDS* 0.33 ± 0.11 0.11 ± 1.18 0.52 ± 0.97 
BMI classification                N             %                 N              %                 N             % 
Normal weight              116         77.85                61           83.56                55          75.34 
Overweight               19          12.76                 7              9.59                12          16.44 
Obese               11             7.38                 5              6.85                 6             8.22 
Note: * = significantly different between the included and excluded participants (BMI-SDS, t (144) = -2.35, p = <.05) 
BMI (SDS) = body mass index (standard deviation score) 
BMI; total sample, N = 146 (missing data = N = 3, 2%) 
1
2
6
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Table 4.2  
Reliability analysis (Cronbach’s coefficient α), descriptive statistics and partial correlations among psychological and youth sport PA 
variables, controlling for age and youth sport context 
Variables M ± SD α 1 2 3 4 5 6 
1. Autonomy support 4.00 ± 0.59 .67       
2. Controlling behaviour 2.40 ± 0.72 .69 -.54**      
3. Autonomous motivation 4.39 ± 0.50 .78 .43** -.13     
4. Controlled motivation 2.38 ± 0.91 .84 -.05** .35** -.02    
5. YS %MVPA 48.70 ± 14.09  .33** -.25* .26* .04   
6. YS%VPA 25.77 ± 12.23  .30** -.21 .21 -.04 .84**  
  
 
Note: * = p <.05, ** = p <.01 
YS =youth sport, MVPA = moderate to vigorous physical activity, VPA = vigorous physical activity 
1
2
7
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Figure 4.2 Percent youth sport football time engaged in MVPA and VPA by context 
Note: * = p <.05, significant differences across contexts for youth sport MVPA and VPA 
 
MPA = moderate physical activity, MVPA = moderate-to-vigorous physical activity, VPA 
= vigorous physical activity 
 
Path analysis 
Four path models were tested to further examine the associations between the social 
environment, motivation towards football participation and YS%MVPA and %VPA.  Due 
to sample size restrictions, two initial models were tested in order to examine the 
significant association between autonomous motivation and YS %MVPA (Figure 4.3a) and 
YS %VPA (Figure 4.3b). Following this, two further models were tested in order to 
investigate the associations theorised by SDT more fully (inclusion of controlled 
motivation) and to confirm results reported from initial path analysis (i.e., Figures 4.3a and 
4.4b).  
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The initial models testing only autonomous motivation demonstrated an excellent 
fit to the data (Figure 4.3a, χ² (9) = 10.01, p = .35, CFI = .99, RMSEA = .04, SRMR = .06, 
Figure 4.3b, χ² (9) = 9.46, p = .40, CFI = .99, RMSEA = .03, SRMR = .06. Perceptions of 
coach provided autonomy support positively predicted autonomous motivation in each 
model. In turn, autonomous motivation positively predicted YS %MVPA (Figure 4.3a). 
However, autonomous motivation was not significantly related to YS %VPA (Figure 4.3b, 
p = .07). The 95% bootstrap-generated bias-corrected confidence intervals demonstrated 
perceptions of coach-provided autonomy support to have a significant  positive indirect 
effect on YS %MVPA (Figure 4.3a, β = .10 [95% CI = .02 to .24]) and YS%VPA (Figure 
4.3b, β = .08 [95% CI = .01 to .19]). No significant indirect effect was observed for 
perceptions of controlling coach behaviour. The variance in autonomous motivation 
explained by perceptions of coach provided autonomy support was 18.8% (Figure 4.3a and 
4.3b). Together, autonomous motivation and perceptions of autonomy support accounted 
for 7.4% of the variance in YS%MVPA (autonomous motivation = 4.1%, autonomy 
support = 3.3%), and 5.6% of the variance in YS %VPA (autonomous motivation = 2.4%, 
autonomy support = 3.2%).   
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Figure 4.3 Path models demonstrating associations between perceptions of the social 
environment, autonomous motivation and youth sport football MVPA and VPA 
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Dashed lines indicate non-significant relationships 
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b. 
 
 
 
 
 
 
 
 
 
Figure 4.4 Path models demonstrating associations between perceptions of the social 
environment, autonomous and controlled motivation and youth sport football MVPA and 
VPA 
Note: * = p = <.05, ** = p <.01 
Values indicate path coefficients (β). Dashed lines indicate non-significant relationships  
YS = youth sport, MVPA = moderate-to-vigorous physical activity, VPA = vigorous 
physical activity 
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Figure 4.4 reports results from path models adapted to further include controlled 
motivation. Both models demonstrated an excellent fit to the data (Figure 4.4a, χ² (12) = 
11.41, p = .49, CFI = 1.00, RMSEA = .00, SRMR = .06, Figure 4.4b, χ² (12) = 10.32, p = 
.60, CFI = 1.00, RMSEA = .00, SRMR = .06). Results reported in initial path models 
remained significant and path coefficients were unaltered.  Controlled coach behaviour 
positively predicted controlled motivation. However, controlled motivation in turn was not 
related to YS% MVPA (Figure 4.4a) or YS% VPA (Figure 4.4b). 
 
Discussion 
Our study is the first to examine how perceptions of the social environment created 
by the youth sport coach are related to accelerometer assessed MVPA and VPA in the 
youth sport setting. Informed by self-determination theory (Deci & Ryan, 1985; Deci & 
Ryan, 1987; Deci & Ryan, 2000), we examined whether perceptions of coach-provided 
autonomy support and controlling coach behaviour were associated with engagement in 
MVPA and VPA during youth sport football sessions. Results indicated that where coaches 
were perceived to adopt a more autonomy supportive coaching style, participants reported 
higher levels of autonomous motivation towards football participation, which in turn, 
corresponded to higher levels of engagement in MVPA during youth sport football. 
Moreover, results revealed perceptions of autonomy support to have an indirect effect on 
levels of engagement in VPA during youth sport football via autonomous motivation.  
Results demonstrated perceptions of coach-provided autonomy support were 
positively associated with time spent engaged in MVPA during youth sport football as a 
result of fostering higher levels of autonomous motivation. That is, where coaches adopt an 
interpersonal style which provides players with a sense of choice, supports self-initiative, 
acknowledges their perspectives, and provides a rationale to foster consideration of 
133 
 
 
personal relevance, youth are more likely to engage in sport for the inherent fun and 
enjoyment derived from the activity, and in turn, are more active during their sport time. 
Consequently, the present findings have implications for optimising engagement in MVPA 
within the youth sport setting, and as a result, increasing daily MVPA towards 
recommended levels on days in which young people engage in youth sport. In addition, 
evidence for the dose-response relationship between PA and health (Dencker & Andersen, 
2008), points toward the importance of identifying correlates of engagement in VPA 
among youth (Steele et al., 2010). Results indicating the presence of an indirect effect of 
perceptions of autonomy support on youth sport football VPA via autonomous motivation 
may therefore also hold implications for increasing VPA towards levels to prevent 
overweight and obesity among youth (Martinez-Gomez et al., 2010).  As such, present 
results underline the important role of the coach for optimising PA engagement during 
youth sport. Specifically, our findings suggest that where coaches are more autonomy 
supportive, higher levels of engagement in MVPA and VPA within the youth sport setting 
will likely result, which in turn, may contribute towards youth engaging in levels of MVPA 
and VPA identified as being beneficial for health on youth sport days.  
Previous studies which were grounded in SDT, and investigated the psychosocial 
correlates of objectively assessed PA engagement during PE and recess, have demonstrated 
similar results to those reported presently (Aelterman et al., 2012; Owen et al., 2013; 
Perlman, 2013; Stellino & Sinclair, 2013). Specifically, cross-sectional studies have 
reported more autonomous motivation towards PE and recess to be positively linked to 
engagement in objectively assessed within-context PA, where controlled motivation is 
unrelated to MVPA participation during PE (Aelterman et al., 2012; Owen et al., 2013; 
Stellino & Sinclair, 2013). In addition, Perlman et al., (2013) reported perceptions of 
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autonomy support from PE teachers to result in higher levels of autonomous motivation 
and increased participation in MVPA during PE classes. However, the present study is the 
first to support the sequential associations/hypothesised processes postulated by SDT 
within a youth PA context. Thus, the present study makes a novel contribution to the 
literature, demonstrating higher levels of engagement in MVPA during youth sport football 
are related to perceptions of more autonomy supportive social environment and ensuing 
autonomous motivation. Taken together, past and present work underlines the salience of 
the social environment for fostering a higher quality of motivation and related levels of PA 
engagement within youth PA settings. Future studies should seek to examine the 
motivational processes advocated by SDT within other environments in which children are 
frequently active across the week (e.g. PE, school breaks). Such research will help to set 
the stage for interventions targeting the social environment toward increasing regular 
engagement in PA above a moderate intensity.  
Interesting to note is that partial correlations demonstrated a direct association 
between perceptions of controlling coach behaviour and MVPA during youth sport 
football. SDT would postulate that this relationship would likely be a consequence of the 
association between perceptions of a controlling climate and more controlled motivation 
(Deci & Ryan, 1987; Deci & Ryan, 2008; Deci, Eghrari, Patrick, & Leone, 1994b; Pelletier 
et al., 2001). Whilst controlling behaviour was negatively linked to controlled motivation 
in the present study, controlled motivation was unrelated to MVPA and VPA during youth 
sport football. As such, other motivational processes or affective states associated with 
perceptions of controlling interpersonal behaviours may play a more prominent role in the 
association between controlling coach behaviour and youth sport MVPA. For example, a 
recent study reported controlling coach behaviours positively predicted thwarting of the 
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three basic needs for competence, autonomy and relatedness, which in turn, corresponded 
to increases in player burnout (Balaguer et al., 2012). It would be interesting for future 
research to investigate the associations between controlling coach behaviours, basic need 
thwarting and within-context PA engagement among youth in order determine the 
processes by which this interpersonal behaviour may lead to further maladaptive 
behavioural consequences. 
The finding that autonomous but not controlled motivation was linked to MVPA 
engagement during youth sport football corroborates previous results reported within the 
PE context (Aelterman et al., 2012; Owen et al., 2013).  Current results suggest that 
autonomous motivation is likely a more salient determinant of PA engagement within 
youth PA settings than controlled motivation.  These findings imply that adults central to 
shaping the social environment within youth PA environments should therefore seek to 
enhance autonomous reasons for engagement in PA and minimise external motives for 
participation (e.g., pressure from others, feelings of guilt) in order to encourage higher 
levels of PA engagement. Nevertheless, a paucity of studies investigating the associations 
between controlled motivation and PA engagement both within and outside (i.e., daily PA) 
youth PA settings mean the consequences of controlled motivation are not well 
understood. Additional research is therefore necessary before conclusions can be drawn 
concerning the impact controlled motivation may have for levels of PA participation 
among youth.  
Current findings indicated perceptions of autonomy support and autonomous 
motivation explained 3.3% and 4.1% of the variance in MVPA participation during youth 
sport football respectively. These results parallel those reported in a recent study, in which 
personal autonomous motivation towards PE was reported to account for 4% of the 
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variance in MVPA during PE classes (Aelterman et al., 2012). Thus, whilst past and 
present findings point towards the social environment and ensuing autonomous motivation 
as pertinent correlates of within-context PA engagement, results also underscore the 
importance of acknowledging other influences upon PA participation within youth PA 
settings. Indeed, Aelterman et al., (2012) revealed gender and course topic (i.e., activity 
type) to be a significant predictors of in-class MVPA. Similarly, whilst not a primary aim, 
the current study highlighted both youth sport context and age as factors associated with 
PA engagement during youth sport football. Specifically, results indicated higher levels of 
MVPA and VPA during match play compared to training sessions, and a positive 
association between age and engagement in youth sport football PA behaviours. The 
association between age and youth sport PA was stronger for VPA than MVPA, and may 
partly explain the lack of a significant direct association between autonomous motivation 
and VPA. That is, age may be a more prominent predictor of engagement in VPA than 
autonomous motivation.  Reasons for the present findings could be related to the 
differential structure and organisation of youth sport across contexts (Guagliano et al., 
2012), a move towards more competitive and high intensity play as children progress into 
adolescent teams (Balyi & Hamilton, 2004), and the inherent age related increase in 
strength and power likely to result in more physical capacity to engage in VPA (Roemmich 
& Rogol, 1995). Nevertheless, whilst there is certainly a need to recognise the role of 
individual and contextual level factors in the context of youth PA promotion, significant 
positive associations between perceptions of autonomy support, autonomous motivation 
and MVPA engagement during youth sport football were observed in the present study 
after accounting for such factors. Encouraging youth sport football coaches to adopt 
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autonomy supportive coaching styles may therefore go some way towards ensuring all 
youth football participants benefit more equally from their sport participation.   
Other studies have reported age and the youth sport context (i.e., training sessions 
versus match play) to be related to levels of PA engagement during youth sport per se. 
However, past research has demonstrated opposing findings to those observed presently 
(Guagliano et al., 2012; Leek et al., 2011). Specifically, previous research has reported 
engagement in MVPA to be higher during training sessions (relative to match play) 
(Guagliano et al., 2012) and among younger participants (aged 7 to 10 years relative to 
participants aged 10 to 14 years) (Leek et al., 2011). With regards to context related 
differences, contrasting findings may be a result of sport type. Indeed, Guagliano et al., 
(2012) examined differences in levels of PA engagement across youth sport contexts 
among female netball, basketball and soccer participants. When stratified by sport type, 
results revealed context related differences in PA engagement existed only for netballers 
and basketballers. Indeed, court restrictions placed on netballers during match play (i.e., 
related to playing position), and the frequent substitutions made during basketball games, 
may result in lower levels of PA engagement within this context. By contrast, netball and 
basketball players may be more consistently involved in drills and practices during training 
sessions (Guagliano et al., 2012). The divergent findings reported with respect to 
participant age may likely be a result of the application of age-dependent cut-points in the 
previous study (Freedson, Pober, & Janz, 2005), and resulting overestimation of MVPA in 
children ≤ 10 years of age (Trost et al., 2011).  Contradictory findings further highlight the 
complexities of factors affecting objectively assessed PA engagement among sport 
participants. Additional research is therefore necessary to identify factors related to PA 
engagement within different sports. The present study should therefore be replicated across 
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different youth sports in order to determine if the interpersonal behaviours of the youth 
sport coach are a prominent and consistent factor affecting PA engagement across a variety 
of sports. 
Strengths of the study include utilising accelerometers to measure PA which allows 
quantification of both frequency and intensity of PA engagement. In addition, the 
analytical approach adopted adjusted for factors which were likely to influence levels of 
PA engagement during youth sport. Past SDT-based studies have not adjusted for age 
when examining the influence of motivation on objectively assessed PA engagement 
(Aelterman et al., 2012; Owen et al., 2013; Stellino & Sinclair, 2013). Limitations of the 
present study should also be acknowledged. Due to low protocol adherence, the final 
sample constituted 48.99% of the initial sample. Nevertheless, the sample represented 33 
of the original 39 teams recruited to the study, and preliminary analysis indicated that 
participants included in the final analysis did not differ from those excluded for most 
demographic variables and in terms of daily PA levels. Whilst significant associations 
were observed between exclusion with BMI and ethnicity, for BMI, the proportions of 
participants classified as normal-weight vs. overweight and obese were not significantly 
different between samples. It should also be noted that whilst Asian and black participants 
represented a relatively larger proportion of excluded participants than white participants, 
the final sample was representative of the ethnic distribution of the larger sample of 
English grassroots footballers recruited to the PAPA project (N = 1343, white = 87.2%, 
Asian = 6%, Black = 2.5%, multi-racial = 4.1%). And also the distribution of ethnicities 
within the UK population (Office for National Statistics, 2012). 
The cross-sectional nature of this study means inferences regarding direction of the 
relationships reported presently cannot be made and longitudinal studies are warranted. 
139 
 
 
Finally, all participants recruited were male grassroots footballers from England. Thus, 
present findings may not extend into other sport types, females or countries. However, the 
processes by which the social environment is thought to impact upon positive behavioural 
outcomes are shown to be invariant across genders and countries (Quested et al., 2013; 
Standage et al., 2012; Viladrich et al., 2013). It would also be interesting for future studies 
to validate the assumptions of perceived coach autonomy via objective assessment of 
coach behaviour. In turn, examining the implications this may have for players’ 
accelerometer assessed engagement in MVPA and VPA during their sport time. For 
example, employing an observational tool such as the recently developed 
Multidimensional Motivational Climate Observation System, might offer one such avenue 
through which to objectively monitor autonomy supportive and controlling coach 
behaviours within the youth sport setting (Tessier et al., 2013).  
Overall the results of the present study imply that where more autonomy supportive 
environments are created within youth sport football settings, children are likely to 
experience higher levels of autonomous motivation and in turn, engage in higher levels of 
MVPA and VPA. Findings have implications for optimising engagement in MVPA and 
VPA during youth sport and consequently, increasing levels of daily MVPA and VPA 
towards recommended guidelines and health enhancing levels on youth sport days. 
Longitudinal studies are needed to determine whether theoretically-grounded interventions 
that encourage adults central to shaping youth PA environments to adopt more autonomy 
supportive behaviours hold potential value for increasing within-context engagement in 
MVPA and VPA among youth.   
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COACH AUTONOMY SUPPORT PREDICTS AUTONOMOUS MOTIVATION 
AND DAILY MODERATE-TO-VIGOROUS PHYSICAL ACTIVITY AND 
SEDENTARY TIME IN YOUTH SPORT PARTICIPANTS  
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Abstract 
Aim: Guided by self-determination theory (Deci & Ryan, 1987), this study tested a 
trans-contextual model linking perceptions of the social environment created by the youth 
sport coach to levels of autonomous motivation and objectively measured daily moderate-
to-vigorous physical activity (MVPA) and sedentary time (ST) in young football players. 
Method: The study employed a cross-sectional design, assessing physical activity using 
accelerometers. 105 male youth sport footballers (M age = 12.79 ± 1.85 years) wore a 
GT3X accelerometer for 7 days. Measures of height and weight were recorded. 
Participants completed a multi-section questionnaire assessing perceptions of autonomy 
support and controlling coaching behaviours, and motivation toward their participation in 
sport and physically active games. Results:  Path analysis supported a model in which 
players’ perceptions of coach-provided autonomy support positively predicted autonomous 
motivation for sport engagement. In turn, autonomous motivation was positively associated 
with MVPA, and negatively related to ST (min/day). Controlling coach behaviours were 
positively linked to controlled motivation. However, controlled motivation for sport and 
physically active games was unrelated to daily MVPA and ST. Perceptions of coach-
provided autonomy support had a significant positive indirect effect on daily MVPA and a 
significant negative effect on daily ST. Conclusion: Results suggest that autonomy 
supportive coach behaviours are related to daily physical activity patterns in young male 
footballers. Theory-based interventions that aim to encourage autonomy supportive 
coaching, and subsequently foster autonomous reasons for sport engagement, may enhance 
the potential of youth sport for increasing daily MVPA and reducing ST among children 
and adolescents active in this setting. 
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Introduction 
A wide body of research indicates engagement in PA above a moderate intensity 
(i.e., moderate-to-vigorous physical activity, MVPA) is related to positive health outcomes 
in children (Carson & Janssen, 2011; Ekelund et al., 2012; Janssen & Leblanc, 2010; Mark 
& Janssen, 2011; Martinez-Gomez, Eisenmann, Tucker, Heelan, & Welk, 2011; Ness et 
al., 2007; Prentice-Dunn & Prentice-Dunn, 2011). Specifically, higher levels of MVPA are 
associated with reduced risk of obesity during childhood (Ness et al., 2007), improved 
cardio-metabolic health (Ekelund et al., 2012) and a reduction in the presence of 
inflammatory markers associated with cardiovascular disease and type II diabetes in youth 
(Carson & Janssen, 2011). Such findings have led to the development of evidence-based 
guidelines which state children should engage in at least 60 minutes and up to several 
hours of MVPA per day (Janssen & Leblanc, 2011; Strong et al., 2005).   
More recently, researchers have begun to investigate the negative effects of 
sedentary behaviour on health outcomes related to obesity and non-communicable diseases 
(Carson & Janssen, 2011; Chaput et al., 2012; Gaya et al., 2009; Henderson et al., 2012; 
Martinez-Gomez et al., 2012; Mitchell, Pate, Beets & Nader, 2013; Prentice-Dunn & 
Prentice-Dunn, 2011). Sedentary behaviour refers to any waking behaviour characterised 
by low energy expenditure (typically ≤ 1.5 metabolic equivalents) and little physical 
movement (e.g., behaviours undertaken in a sitting or reclining posture) (Sedentary 
Behaviour Research Network, 2012). Existing research focused on sedentary behaviour 
and health has largely examined associations between total sedentary time (ST) (i.e., the 
sum of the time spent in all sedentary behaviours), and/or time spent engaged in a specific 
sedentary behaviour (e.g., television viewing) and health outcomes (Tremblay et al., 2011). 
Results from studies investigating the relationships between total ST and health are 
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somewhat equivocal. For example, some studies have reported positive associations 
between ST and indicators of adiposity, cardiovascular risk and type 2 diabetes (Gaya et 
al., 2009; Henderson et al., 2012; Mitchell et al., 2013; Sardinha et al., 2008) where others 
have reported no associations (Carson & Janssen, 2011; Chaput et al., 2012; Colley et al., 
2013; Ekelund, Brage, Griffin & Wareham, 2009). Conversely, engagement in specific 
sedentary behaviours are more consistently linked to negative health outcomes, with 
positive relationships reported between TV viewing and computer use with obesity 
associated health outcomes (Carson & Janssen, 2011; Martinez-Gomez et al., 2012; 
Tremblay et al., 2011). Nevertheless, a recent systematic review concluded that decreasing 
any type of sedentary time is associated with lower health risks in youth aged 5 to 17 years 
(Tremblay et al., 2011).  As such, the most recent PA guidelines have included a 
recommendation for children to minimise time spent engaged in sedentary pursuits 
(Department of Health, 2011; US Department of Health and Human Services, 2013). 
Despite the endorsement of evidence-based recommendations for MVPA and ST 
across the globe, youth are becoming increasingly sedentary (Nelson, Neumark-Stzainer, 
Hannan, Sirard, & Story, 2006), and only a small percentage of children are engaging in 
sufficient levels of MVPA to meet recommended guidelines (Craig & Mindell, 2008; 
Riddoch et al., 2007). Thus, there is a need to understand what motivates children to 
engage in MVPA, as well as the psycho-social factors that might contribute towards 
engagement in ST in order to promote health-conducive PA patterns in youth.  Concerning 
the encouragement of MVPA in particular, past work has suggested that physically active 
children are more likely to become physically active adults (Telama et al., 2005).   Thus, 
childhood seems to be a critical developmental period in which the formation of positive 
PA habits (i.e., higher levels of MVPA participation) may be relevant to the promotion of 
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lifelong PA engagement and reduced risk of overweight and associated diseases during 
adulthood.  
Youth sport as a setting for physical activity promotion 
Traditionally, efforts to increase MVPA and reduce ST among youth across the 
globe have targeted the school setting. Certainly, the school is uniquely placed as the only 
environment which almost all youth experience from early childhood to adolescence. 
However, recent survey data indicates between 34% and 68% of school-aged youth engage 
in youth sport in western countries (Australian Bureau of Statistics, 2009; National Council 
of Youth Sports, 2008; UK Statistics Authority, 2013). As such, youth sport also represents 
an important and globally relevant domain with regard to promoting engagement in MVPA 
and reducing ST in children and adolescents. Studies have demonstrated youth sport 
participants are more active than their non-sporting counterparts (Nelson et al., 2011). 
However, recent research indicates that whilst youth sport can offer children and 
adolescents the opportunity to engage in MVPA, MVPA accrued during youth sport time 
alone is not sufficient to meet recommended guidelines (Leek et al., 2011, Wickel & 
Eisenmann, 2007). Studies have also revealed youth sport participants to spend as much as 
11 hours per day sedentary (Machado-Rodrigues et al., 2012, Van-Hoye et al., 2013). 
Thus, participation in youth sport may not necessarily mitigate the health risks associated 
with engaging in low levels of MVPA and high levels of ST. Indeed, past studies have 
reported that around one in four youth sport participants are overweight (Dowda, 2001), 
and 48% of obese youth report participation in sport (BeLue, Francis, Rollins & Colaco, 
2009).  It seems, therefore, that a consideration of factors that predict daily engagement in 
MVPA and ST among youth sport participants may have important implications for 
encouraging healthier PA-related behaviours (i.e., higher daily MVPA and less ST) during 
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non-youth sport time, and subsequently, reducing the risk of poor health among children 
and adolescents active in the youth sport setting. However, despite the potential utility of 
youth sport as a context for PA promotion, studies to date have largely neglected to 
examine the concomitants of MVPA engagement and ST among youth sport participants.  
Self-determination Theory 
Self-determination theory (SDT; (Deci & Ryan, 1987; Deci & Ryan, 2000) is a 
theoretical framework increasingly used to explain why some individuals are more likely 
to engage in  PA than others (Chatzisarantis & Hagger, 2009; Edmunds, Ntoumanis, & 
Duda, 2008; Hagger et al., 2009; Standage, Gillison, Ntoumanis, & Treasure, 2012; 
Teixeira, Carraca, Markland, Silva, & Ryan, 2012; Vierling, Standage, & Treasure, 2007). 
A central tenet of SDT is that behaviour is directed by motivation regulations that vary in 
levels of self-determination. These motivation regulations are on a continuum ranging from 
those that are more autonomous to more controlled, with the former linked to more 
adaptive outcomes (Alvarez, Balaguer, Castillo, & Duda, 2009; Bartholomew, Ntoumanis, 
Ryan, & Thogersen-Ntoumani, 2011; Cox, Smith, & Williams, 2008; Deci & Ryan, 1987; 
Deci & Ryan, 2008; Owen, Astell-Burt, & Lonsdale, 2013; Pelletier, Fortier, Vallerand & 
Brière, 2001; Teixeira et al., 2012). 
Intrinsic motivation is the quintessential form of autonomous motivation and 
represents the most self-determined (autonomous) regulation. When intrinsically 
motivated, individuals engage in an activity primarily for the inherent rewards such as 
interest, fun and satisfaction (Deci & Ryan, 2000). Four types of extrinsic motivation exist 
which vary in the extent to which they are self-determined; i.e., integrated, identified, 
introjected and external regulations. Integrated (i.e., the individual participates in sport 
because this behaviour is integrated with his/her sense of self and reflects the individual’s 
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true goals and values) and identified (i.e., the person identifies with the value of sport and 
chooses to take part as a means to achieve personal goals and outcomes) regulations are 
autonomous forms of extrinsic motivation, as the source of behaviour regulation emanates 
from the self. However, it has been argued that the advanced nature of integrated 
regulation (i.e., established and fully internalised values and goals) means this behavioural 
regulation is often not prevalent until adulthood (Vallerand, 1997).  As a result, studies 
among youth largely focus on examining the consequences of intrinsic and identified 
regulations, often combining the two to represent autonomous motivation. Introjected (i.e., 
participation in sport regulated by contingencies that have been partially internalized, for 
example to avoid feelings of shame or guilt, or to attain ego enhancement) and external 
(i.e., sport participation regulated by external demands, rewards or pressures) regulation 
are considered controlled forms of extrinsic motivation (Deci & Ryan, 2008).  SDT also 
recognises amotivation, characterised by a lack of or absence of motivation (Ryan, 1995). 
Previous research has indicated more autonomous forms of motivation towards PA (e.g., 
daily, and/or within leisure time, exercise, physical education settings) to be positively 
associated with levels of PA engagement among both adults and children (Aelterman et al., 
2012; Gillison, Standage, & Skevington, 2011; Owen et al., 2013; Standage et al., 2012; 
Taylor, Ntoumanis, Standage, & Spray, 2010; Vierling et al., 2007; Sebire, Jago, Fox, 
Edwards, & Thompson, 2013; Teixeira et al., 2012). Conversely, controlled motivation 
towards PA has been negatively linked to levels of PA engagement (Owen et al., 2013; 
Standage et al., 2012; Teixeira et al., 2012), although these associations are reported less 
consistently than observed for autonomous motivation (in a positive direction).  
According to SDT, the social environment surrounding an individual is a central 
determinant of autonomous motivation to be physically active (Deci & Ryan, 2008; 
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Pelletier, et al., 2001; Standage et al., 2012). In the PA contexts most frequently 
experienced by children (e.g., PE classes, youth sport), the social environment is largely 
coloured by the interpersonal styles of adults acting within these settings (i.e., the 
teacher/coach created social environment). SDT advocates that more autonomous forms of 
motivation are promoted in social environments that support an individual’s sense of 
autonomy, (i.e., contexts that promote choice, decision making, acknowledge the others’ 
perspectives, provide a rationale for what individuals are requested to do). Conversely, 
when controlling atmospheres are most pronounced  (i.e., contexts which limit choice, 
exert pressure, are coercive and in which negative conditional regard is displayed), more 
controlled/less autonomous motivation will result (Deci & Ryan, 1987; Deci & Ryan, 
2000; Deci & Ryan, 2008). For example, within the youth sport context, an autonomy 
supportive coach may provide players with meaningful options in training, acknowledges 
athletes’ preferences and explain the rationale behind the decisions they make during 
training sessions and matches (Mageau & Vallerand, 2003). A controlling coach may fail 
to listen to players’ opinions and perspectives, display negative conditional regard (i.e., 
withdraw attention if performance expectations are not met), and employ the use of 
rewards to ‘motivate’ players to perform better (Bartholomew, Ntoumanis, & Thogersen-
Ntoumani, 2010).  
Self-determination theory and physical activity among youth 
To date, studies exploring the relationships between perceptions of the social 
environment and PA engagement in youth have largely been conducted with a focus on the 
social environment created by teachers in the PE setting. These studies have principally 
investigated the associations between autonomy support, autonomous motivation and 
subsequent engagement in PA. Overall, findings have revealed perceptions of teacher-
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provided autonomy support in PE classes to be positively related to daily, leisure time and 
PE class PA engagement as a result of fostering more autonomous forms of motivation 
(Chatzisarantis & Hagger, 2009; Cox et al., 2008; Hagger et al., 2009; Standage et al., 
2012; Vierling et al., 2007). In addition, based on bivariate associations, studies have 
demonstrated controlled motivation to be negatively linked to daily and leisure time PA 
(Owen et al., 2013; Standage et al., 2012).  
Perhaps most importantly, results from studies conducted in this domain have 
highlighted the presence of a trans-contextual effect, demonstrating autonomous 
motivation fostered by the social environment in the PE setting, is related to PA 
engagement outside this setting (i.e., daily and leisure time PA). Such findings are in line 
with Vallerand’s hierarchical model of motivation which suggests that motivation to 
engage in a behaviour (e.g., PE) can generalise across contexts (Vallerand, 1997). That is, 
where individuals are autonomously motivated towards PA participation in one setting, 
they may also be autonomously motivated towards PA outside of this context. 
Subsequently, higher levels of engagement both within and outside the setting in question 
may ensue.  
With respect to existent studies examining the motivational processes through 
which the social environment created within youth PA settings may impact upon young 
people’s PA engagement, a number of limitations should be acknowledged. First, an 
almost exclusive focus on the PE setting limits our understanding of the potential value of 
promoting autonomy support in other youth PA environments so that we might enhance 
children’s levels of daily PA engagement. Given that youth are physically active across a 
variety of settings throughout the week and curricular time allocated to PE is declining in 
many Western countries (Dollman, Norton & Norton, 2005), examining the motivational 
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processes operating within other youth PA environments and their implications for levels 
of PA engagement, is an important area of research. Second, studies to date have largely 
neglected to examine the impact a controlling interpersonal style may have upon levels of 
PA engagement among youth. As controlling social environments are linked to more 
controlled motivation, studies examining the implications of controlling behaviours among 
adults central to shaping youth PA environments are warranted. Finally, previous research 
in this area has tended to largely rely on self-report questionnaires and pedometers to 
assess PA engagement among children and adolescents. The questionable validity of self-
report measures of PA (particularly among youth) and the inability of pedometers to 
determine different dimensions of PA (e.g., intensity) limit our understanding of how 
social contextual factors operating in youth PA settings are related to engagement in 
specific PA behaviours (e.g., MVPA).  
Accelerometers provide an accurate means of assessing frequency, intensity and 
duration of PA (Trost, 2007). In SDT-grounded research on adults, accelerometers have 
been utilised to investigate the relationships between motivation and MVPA (Sebire, 
Standage & Vansteenkiste, 2011; Standage, Sebire & Loney, 2008; Teixeira et al., 2012). 
However, among youth, very few studies exist that have employed accelerometers to 
investigate the associations between the psychosocial correlates of PA and daily, leisure 
time, and/or domain specific engagement in MVPA within the framework of SDT 
(Aelterman et al., 2012; Lonsdale et al., 2013b; Owen et al., 2013; Perlman, 2013; 
Roemmich, Lambiase Ms, McCarthy, Feda, & Kozlowski, 2012; Sebire et al., 2013).  
Self-determination theory and prediction of MVPA 
Existing accelerometer-based studies which have examined the motivational 
processes postulated by SDT have typically investigated the bivariate associations between 
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a single facet of the SDT model (i.e., the social context or motivation regulations) and 
MVPA (Aelterman et al., 2012; Owen et al., 2013).  In general, results have been 
consonant with SDT tenets with respect to the prediction of engagement in MVPA. Only 
one study has examined these associations at the multivariate level, testing a sequential 
SDT based model which demonstrated a positive association between basic psychological 
need satisfaction (See Ryan and Deci, 2000 for an overview of basic needs theory) and 
intrinsic motivation towards PA, which in turn was positively linked to daily MVPA 
(Sebire et al., 2013). However, the role of social contextual factors as determinants of the 
targeted psychological antecedents and PA engagement was not examined. Owen et al., 
(2013) conducted the only study to date which sought to examine the trans-contextual 
associations between motivation and MVPA. Findings revealed more autonomous 
motivation (and specifically intrinsic motivation) towards PE to be positively related to 
leisure time MVPA (Owen et al., 2013).  In contrast, external regulation was negatively 
associated with leisure time MVPA, providing initial support for the contention that quality 
of motivation in one context, may be related to engagement in MVPA in another. 
Self-determination theory and sedentary time 
The recent advancement towards using accelerometry has gone some way toward 
testing the theoretical tenets of SDT with respect to the prediction of MVPA. However, 
only one study to date has pulled from SDT in the investigation of the psychosocial 
correlates of ST.  In this intervention study, Lonsdale et al., (2013b) sought to determine if 
the creation of autonomy supportive PE environments would result in changes in students’ 
motivation towards PE and time spent sedentary during a 20 minute PE session. Results 
revealed where the PE teacher provided opportunity for free choice of activities during PE, 
motivation towards PE remained unchanged, but ST during the PE lesson was reduced 
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(Lonsdale et al., 2013b). Whilst this study offers a novel contribution to the literature, 
further SDT-based research is warranted which further explores the psychosocial correlates 
of ST and the motivational processes underlying engagement in ST behaviours. In 
particular, given the high levels of daily ST reported among youth (Pate, Mitchell, Byun & 
Dowda, 2011), studies examining the motivational processes underlying engagement in 
daily ST are paramount from a public health perspective. 
As previously highlighted, initial support has been provided for the presence of a 
trans-contextual association between motivation in one context and engagement in MVPA 
in another (Owen et al., 2013). However, less is known concerning whether contextual 
motivation to engage in PA in one setting, would be related to time spent engaged in 
sedentary behaviours outside this context. Consonant with Vallerand’s hierarchical model 
of motivation (Vallerand, 1997), a lower quality of motivation towards PA, may mean that 
children chose to spend their time engaged in activities of a more sedentary nature across 
multiple contexts. Whilst there may be other important mediators in this relationship, 
exploring the trans-contextual association between quality of motivation towards PA 
fostered in one context and engagement in ST across other contexts, is an important first 
step in determining the relevance of youth PA environments as trans-contextual settings for 
reducing ST among children and adolescents.   . 
When arguing the relevance of determining trans-contextual associations between 
domain specific motivation for PA and daily ST, it is important to consider the PA and 
sedentary behaviour paradigm as discussed across the literature (Biddle, Marshall, Gorely, 
& Cameron, 2009; Katzmarzyk, 2010; Maher, Olds, Mire & Katzmarzyk, 2014). Indeed, in 
contrast to evidence demonstrating MVPA and ST are two distinct behaviours (Biddle et 
al., 2009), there is evidence to suggest that MVPA and ST are related behaviours with 
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similar correlates (Epstein, Roemmich, Paluch & Raynor, 2005; King et al., 2010). Based 
on the latter assertion, it is likely that where motivation in one context is positively related 
to MVPA in another, the opposite association may be observed for ST (i.e., an increase in 
MVPA may be correspond to a decline in ST, Epstein, Roemmich, Paluch & Raynor, 
2005; Loucaides, Jago & Theophanous, 2011). Thus, determining associations between PA 
motivation and both MVPA and ST may also contribute to an important body of research 
seeking to determine the extent to which these two behaviours are related among youth.  
The present study 
The current study sought to build upon existing research by extending previous 
findings from the PE context to an important setting for PA promotion in youth outside the 
school (i.e., youth sport). We addressed this by testing a sequential SDT-based model 
examining the trans-contextual associations between the social environment created by 
coaches in the youth sport setting (i.e., its autonomy supportive and controlling features), 
sport and PA related autonomous and controlled motivation and accelerometer-assessed 
daily MVPA and ST (Figure 5.1). The inclusion of ST in our hypothesised model served a 
secondary and more exploratory aim; i.e., we wanted to secure preliminary data regarding 
the potential value of the youth sport context as an avenue through which levels of ST may 
be reduced among youth sport participants. The indirect effects of perceptions of coach-
provided autonomy support and controlling coach behaviour on autonomous and controlled 
motivation were also examined in order to explore the psychosocial mechanisms linking 
the social environment created in youth sport football to daily engagement in MVPA and 
ST. Due to its popularity across the world, our focus in the present study was on youth 
sport football participants. Globally it is estimated over 22 million youth participate in 
youth sport football (Kunz, 2007) and in some westernised countries, footballers comprise 
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between 40% and 68% of all youth sport participants (Australian Bureau of Statistics, 
2009; UK Statistics Authority, 2013; Womens Sports Foundation, 2008).  
 
 
 
 
 
 
 
Figure 5.1 The self-determination theory process model 
Note: Arrows indicate all paths tested 
MVPA = moderate-to-vigorous physical activity 
 
Method 
Participants and procedures 
Males aged 10 to 16 years (N = 156, M age = 12.78 ± 1.91) were recruited from 24 
football clubs. To be eligible for the study, participants were required to be playing 
grassroots football regularly (i.e., ≥ one training session and/ or match per week) for a 
community club team outside school.  Following initial contact with coaches at football 
clubs, trained researchers visited clubs to distribute consent forms and information sheets 
to interested participants and parents. Researchers returned one week later to administer a 
multi-section questionnaire assessing perceptions of coach behaviour and players’ 
motivation regulations. Following this, measures of height and weight were recorded and 
accelerometers (GT3X Actigraph, Pensacola, FL) were distributed. Study procedures and 
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assessments were approved by the local National Health Service Research Ethics 
Committee (Research Ethics Committee application number: 10/H1207/39). Informed 
parental consent and participant assent were obtained before participation in the study. All 
data were collected six to seven months into the competitive football season (i.e., between 
February and March), allowing time for the social environment within the youth sport 
setting to have been established.  
Measures 
Perceptions of the coach created social environment. Perceptions of coach-
provided autonomy support and controlling coach behaviours were assessed via previously 
validated scales (Adie, Duda, & Ntoumanis, 2012; Bartholomew et al., 2010; Williams, 
Grow, Freedman, Ryan, & Deci, 1996). Following the stem “So far this season....,” five 
items (e.g., my coach gives players choices and options) and six items (e.g., my coach 
threatens to punish players to keep them in line during training) were used to measure 
players’ perceptions of coach-provided autonomy support and controlling coach 
behaviours, respectively. Players were asked to rate their agreement with the items on a 5-
point Likert-scale ranging from 1 (strongly disagree) to 5 (strongly agree). Both scales had 
acceptable internal consistency (autonomy support, α = .67; controlling behaviours, α = 
.74).  
Motivation regulations. Behaviour regulations for participation in sport and active 
games were assessed using an adapted version of the Behavioural Regulation in Sport 
Questionnaire (BRSQ, Lonsdale, Hodge, & Rose, 2008).  Following the stem “I participate 
in sport and active games because....,” three items measured intrinsic motivation (e.g., 
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because it is fun)
1
, and four items tapped identified (e.g., because I value the benefits), 
introjected (e.g., because I would feel guilty if I quit) and external (e.g., Because if I don’t 
other people will not be pleased with me) motivation. Items were responded to on a 7-point 
Likert scale ranging from 1 (not true at all ) to 7 (very true). The BRSQ subscales 
demonstrated acceptable internal consistency in this study (intrinsic motivation, α = .75, 
identified regulation, α = .74, introjected regulation, α = .80 and external regulation , α = 
.84), and have been validated in research involving a large sample of youth sport football 
participants of similar age to those targeted in this study (Viladrich et al., 2013).  
Consonant with SDT and the approach used in other SDT-based studies in sport and other 
physical activity settings (Aelterman et al., 2012; Chan & Hagger, 2012), autonomous 
motivation (intrinsic motivation + identified regulation) and controlled motivation 
(introjected regulation + external regulation) variables were computed and used as primary 
variables in subsequent analysis.  
Anthropometry. Height was measured with a stadiometer (SECA, Leicester height 
measure) to the nearest 0.1cm. Weight was measured with electronic scales (WW, 
precision scale) to the nearest 0.1 kg. Body mass index (BMI) was calculated using the 
equation, weight (kg) ÷ height
 
(m
2
), and participants were classified as normal-weight, 
overweight or obese according to UK BMI reference charts (Cole, Freeman, & Preece, 
1995). BMI standard deviation scores (BMI-SDS) adjusted for age-and-sex were computed 
(Cole, Freeman, & Preece, 1998).  
                                                          
1
 The original BRSQ measure uses four items to tap intrinsic motivation. In the present 
study, the item “because it feels pleasurable” was removed as this term was not thought to 
reflect the language used by children and adolescents aged 10-16 years when referring to 
their sport participation. In particular, perceptions of the term ‘pleasurable’ may vary 
across the age range studied. This three item scale demonstrated good construct validity in 
the present sample (χ² (84) = 113.04, p = .02, CFI = .96, RMSEA = .05, SRMR = .06, 
factor loading all ≥.55, p = < .001) and in a recent study among youth aged 7 to 11 years 
(Sebire et al., 2013). 
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Physical activity. Daily MVPA and ST were measured using the Actigraph GT3X 
accelerometer. The Actigraph accelerometer has been shown to be a valid and reliable 
measure of PA among youth (Trost, 2007). The GT3X detects movements over pre-
specified time periods called epochs. Movements within each epoch are converted to 
‘activity counts’ which are interpreted to determine time spent at different activity 
intensities. Accelerometers were initialised in 15 second epochs in the present study 
(Riddoch et al., 2007). A trained researcher distributed the accelerometers and provided 
participants and parents with verbal and written instructions on how accelerometers should 
be worn. For assessment of PA among youth, a seven-day measurement protocol is 
recommended to obtain a reliability coefficient of 0.8 or above (Trost, Pate, Freedson, 
Sallis, & Taylor, 2000). As such, participants were asked to wear the accelerometer for 
seven days following their training session (i.e., five week days and two weekend days) 
during all waking hours, and instructed to remove the accelerometer when bathing and/or 
engaged in water sports (e.g., swimming). Participants were asked to record time periods 
when the accelerometer was removed (indicating reasons why), and daily participation in 
sports and PA (e.g., cycling) in activity logs to aid with data cleaning. To try and increase 
compliance with the seven day monitoring protocol, it was emphasised that participants 
should try to wear the accelerometer for the full 7 days in which they were participating in 
the study. Further, researchers contact details were made available to participants and 
parents in the event they had any issues, questions or concerns regarding wearing the 
accelerometer. 
Data processing 
Data from the GT3X were downloaded and analysed using Actilife software 
(Actilife version 6.2, Actigraph; Pensacola, Florida). Questionnaire and PA data were 
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cleaned and checked for missing and spurious values respectively. Periods of 
accelerometer non-wear were determined by strings of consecutive zeros lasting > 30 
minutes, allowing for 1 minute of counts < 100 (Cain, Sallis, Conway, Van Dyck, & 
Calhoon, 2013). Participants were excluded from further analysis where they failed to 
record valid PA data (N = 41, ≥ 4 days, with ≥ 8 valid hours of activity per day, including 
one weekend day), and/or provided incomplete responses to questionnaire items (N = 10). 
The final sample consisted of 105 males (compliance = 66.88%), representing youth sport 
football players from all 24 of the football clubs initially recruited. Of these, 45.7 %, 
38.1%, 8.6% and 7.6% recorded 7, 6, 5 and 4 days of valid PA data respectively. Mean 
scores for questionnaire variables were calculated from responses to the targeted scales, 
and average daily levels of MVPA and ST were determined (minutes/day). MVPA and ST 
were defined as ≥ 2296 and <100 and cpm respectively based on the cut points derived by 
Evenson and colleagues (Evenson, Catellier, Gill, Ondrak, & McMurray, 2008). One-way 
analysis of variance indicated the final sample (N = 105) did not differ from those 
excluded for physical characteristics (age, height, weight and BMI-SDS), or because of 
missing questionnaire data (all p = ≥ .15).  
Statistical analysis 
Descriptive statistics (M ± SD) were calculated for all measured variables using 
SPSS. Pearsons correlations were calculated to examine bivariate relationships between 
variables in the hypothesised model (Figure 5.1), and to identify confounding factors that 
may impact upon these relationships (i.e., BMI-SDS, age and valid-wear time). Where 
confounding relationships were identified, the hypothesised model was adjusted 
accordingly to control for these relationships (i.e., direct paths were stipulated between 
confounding factors and PA variables where necessary; see Figure 5.2). 
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Path analysis with maximum likelihood estimation was employed in conjunction 
with the bootstrapping procedure to test the hypothesised model (Figure 5.1) (Arbuckle & 
Wothke, 1999). Bootstrapping is a nonparametric resampling procedure that does not 
impose the assumption of normality of the sampling distribution (Preacher & Hayes, 
2008). Previous research has shown this approach to be superior to alternative tests with 
respect to Type 1 error rates and power (Preacher & Hayes, 2008), Bootstrap-generated 
95% bias corrected confidence intervals were constructed for 2000 samples on the 
hypothesised model (Preacher & Hayes, 2008; Shrout & Bolger, 2002). Model fit was 
evaluated using the chi-square statistic (χ²), comparative fit index (CFI),  root square mean 
error of approximation (RMSEA), and standardised root mean square residual (SRMR) 
(Hu & Bentler, 1999).  Both the CFI and RMSEA were appropriate to assess model fit in 
the present study as they are less sensitive to sample size than other goodness-of-fit indices 
(Fan, Thompson, & Wang, 1999). A non-significant χ² (p = < .05) and values of > .90 
(CFI) ≤ .06 (RMSEA) and ≤ .08 (SRMR) were used as cut off criteria to indicate good fit 
of the data to the hypothesised model. In the case of a CFI value > .95, the model is 
considered to have excellent fit (Hu & Bentler, 1999).  
Where significant associations between motivation regulations and MVPA and ST 
were observed, the phantom model approach for testing specific effects was used to 
examine the indirect effects of coach-provided autonomy support and/or controlling coach 
behaviour on MVPA and ST (via motivation regulations) (Macho & Ledermann, 2011). 
This method involves creating a separate latent variable model (i.e., the phantom model) 
that represents the specific effect to be tested as a total effect (Figure 5.2). Bootstrap bias 
corrected 95% confidence intervals were used to determine significance. Where the 
confidence interval does not cross zero, a significant indirect effect is assumed. Results are 
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reported in their unstandardised form as the phantom approach does not allow estimation 
of standardised effects. 
Results 
Participant characteristics 
Descriptive statistics are shown in Table 5.1. The sample largely consisted of 
normal-weight participants (73.3%, N = 77), with 18.1% and 8.6% classified as overweight 
(BMI ≥ 85th percentile, N = 19) and obese (BMI ≥ 95th percentile, N = 9), respectively 
(Cole et al., 1995). Mean scores for the targeted social psychological variables indicate 
high levels of autonomous motivation and perceptions of autonomy support across the 
sample. Perceptions of controlling coach behaviour and controlled motivation were 
comparatively lower than perceptions of coach-provided autonomy support and 
autonomous motivation. On average, participants engaged in MVPA for over 1 hour per 
day and spent between 8-9 hours per day engaged in sedentary behaviours.  
Pearson correlations 
Table 5.2 reports the bivariate associations between all measured psychological 
variables
2
 and PA behaviours. Results indicate that perceived autonomy support was 
significantly and positively correlated with autonomous motivation, and was unrelated to 
controlled motivation. Perceived controlling coach behaviour was significantly and 
positively correlated with controlled motivation, and significantly negatively correlated 
with autonomous motivation. Autonomous motivation was also significantly positively 
associated with daily MVPA and negatively related to daily ST. No relationships were 
observed between controlled motivation and MVPA or ST.  
                                                          
2
 The factoral validity for each of the psychological scales was supported by confirmatory 
factor analysis. Please contact the first author for further details 
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BMI-SDS was not associated with MVPA (p = .46) or ST (p = .88) Further, age 
was not related to MVPA (p = .09). However, both age and valid-wear time were 
significantly positively correlated with ST (r = .51, p = < .01 and r = .52, p = < .01 
respectively), and valid wear time was also significantly positively associated with MVPA 
(r = .23, p = < .05). The hypothesised model was therefore adjusted to control for these 
relationships in the subsequent path analysis (i.e., direct paths were stipulated between 
valid wear time and MVPA and ST, and between age and ST; see Figure 5.2). 
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Table 5.1  
Descriptive statistics: psychological measures, physical characteristics, daily MVPA and 
ST 
  
  
  
                Mean ± SD 
(N = 105)  
  
   Range (min – max) 
    
Psychological Variables 
    
Autonomy support 3.98 ± 0.55                 2.40 – 5.00 
Controlling coach behaviour 2.19 ± 0.64                 1.00 – 4.18 
Autonomous motivation 6.24 ± 0.69                 4.00 – 7.00 
Controlled motivation 2.93 ± 1.55                 1.00 – 6.83 
Intrinsic motivation 6.55 ± 0.56                 4.75 – 7.00 
Identified regulation 5.75 ± 0.97                 2.75 – 7.00 
Introjected regulation 2.85 ± 1.50                 1.00 – 6.65 
External regulation 2.33 ± 1.45                 1.00 – 6.75 
      
Physical Characteristics    
Age (years)              12.77 ± 1.85    10 – 16 
Height (m)                                                                                                                                                                          1.60 ± 0.13    1.31 – 1.90 
Weight (kg)   51.81 ± 14.13      26.0 – 92.30 
BMI (kg.m
2
)                                    20.01 ± 3.26    13.16 – 30.17 
BMI-SDS                     .55 ± 1.05    -2.93 – 2.79 
   
Physical Activity    
MVPA (min/day)   70.29 ± 24.58     20.54 – 143.11 
ST (min/day)                             486.66 ± 66.21   320.45 – 616.13 
Valid-wear days                                6.22 ± 0.90    4.00 – 7.00 
Valid-wear time (hours/day)                         12.83 ± 0.88   10.75 – 14.91 
   
 
 
 
 
 
 
 
Note: MVPA = moderate-to-vigorous physical activity, ST = sedentary time, 
BMI(SDS) = body mass index (standard deviation score) 
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Table 5.2 
Pearson correlations between psychological variables, daily MVPA and ST  
 
1 2 3 4 5 
 
1. Autonomy support 
     
 
2. Controlling coach behaviour 
 
 
-.32** 
    
 
3. Autonomous motivation 
 
 
.58** 
 
-.23* 
 
   
 
4. Controlled motivation 
 
 
-.12 
 
.42** 
 
-.07 
  
 
5. MVPA 
 
 
.14 
 
-.11 
 
.22* 
 
.13 
 
 
 
6. ST 
 
 
-.01 
 
.04 
 
-.09 
 
-.07 
 
-.46** 
 
Note: * = p < .05, ** = p < .01 
MVPA = moderate-to-vigorous physical activity, ST = sedentary time 
 
Path analysis 
The hypothesised model demonstrated an excellent fit to the data (Figure 5.2; χ² 
(14) = 18.64, p = .18, CFI = .98, RMSEA = .06, SRMR = .07). Perceptions of coach-
provided autonomy support positively predicted autonomous motivation, which in turn, 
positively predicted daily MVPA and negatively predicted ST. Perceptions of controlling 
coach behaviour positively predicted controlled motivation.  Controlled motivation was 
unrelated to MVPA and ST. Perceptions of autonomy support and controlling coach 
behaviour were not associated with controlled motivation and autonomous motivation, 
respectively. The 95% bootstrap-generated bias-corrected confidence intervals revealed 
Variables 
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perceptions of coach-provided autonomy support had a significant positive indirect effect 
on MVPA (unstandardised β = 4.90 [95% CI = .11 to 9.75]), and a significant negative 
indirect effect on ST (unstandardised β = -9.90 [95% CI = -20.35 to -.27]), via autonomous 
motivation. Squared multiple correlations indicated perceptions of coach-provided 
autonomy support accounted for 18.1% of the variance in autonomous motivation. 
Perceptions of coach-provided autonomy support and autonomous motivation together 
explained 4.9% of the variance in PA behaviours (MVPA = 3.3% ST = 1.6%). Significant 
path coefficients can be interpreted to indicate that every standard deviation unit increase 
in autonomous motivation (i.e., 0.65) is associated with an increase in daily MVPA by 4.82 
minutes per day, and a reduction in daily ST of 9.87 minutes per day. Over a week, this 
equates to an extra 34 minutes of MVPA, and over 1 hour (69 minutes) less ST.  
 
 
 
 
 
 
 
Figure 5.2 Data fit to the hypothesised model 
Note:  ** p = <.01, * p = <.05. Dashed lines indicate a non-significant relationship (p 
>.05).  
Age and valid wear time were also included as endogenous variables in the model. 
Previously identified confounding relationships were controlled for by stipulating direct 
paths between a) valid wear time and MVPA, b) valid wear time and ST c) age and ST, d) 
age and valid wear time. These relationships are excluded from the figure to allow ease of 
interpretation.  
 
Perceptions of 
coach autonomy 
support 
 
MVPA 
R
2 
= .033 
 
.56** 
.20*  
Autonomous 
motivation 
 
 
.01 
.15  
-.15* 
Controlled 
motivation 
 Sedentary time 
R
2
 = .016 
-.05 
Perceptions of 
controlling coach 
behaviour 
 
.42** -.06  
MVPA = moderate-to-vigorous physical activity 
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Discussion 
Grounded in self-determination theory (Deci & Ryan, 1987; Deci & Ryan, 2000), 
this is the first study to test the relationships between perceptions of the autonomy 
supportive and controlling features of the coaching environment, player motivation 
regulations to participate, and accelerometer assessed daily MVPA as well as ST. Results 
are in line with the theoretical tenets of SDT, and demonstrated perceptions of coach-
provided autonomy support to positively correspond to autonomous motivation towards 
sport and active games. In turn, autonomous motivation was positively associated with 
daily MVPA and negatively predicted daily ST in youth sport footballers.  Perceptions of 
controlling coach behaviour were significantly and positively associated with controlled 
motivation.  However, controlled motivation towards sport and active games was unrelated 
to both daily MVPA and ST. 
The present study builds upon existing research by extending findings from the PE 
context to an important setting for PA promotion outside the school environment, namely 
youth sport.  It is the first to demonstrate that the social environment created in the youth 
sport setting is linked to daily levels of MVPA and ST. Given growing evidence for a 
positive relationship between MVPA and markers of obesity and cardio-metabolic risk, 
and a negative association between ST and these same health indicators (Gaya et al., 2009; 
Henderson et al., 2012; Mitchell et al., 2013; Sardinha et al., 2008), findings have 
important health implications for the millions of children active within youth sport settings.  
Present results indicated that for every increase in autonomous motivation by one 
standard deviation (i.e., 0.65), MVPA would increase by almost 5 minutes per day 
(approximately 35 minutes per week). These findings are consonant with the work of 
Sebire et al., (2013) who reported an increase in intrinsic motivation (the quintessential 
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form of autonomous motivation) by the same amount (i.e., SD = 0.65) would have equated 
to an increase in MVPA of 4.45 minutes per day.   Reflecting a new contribution to the 
literature, findings also revealed autonomous motivation to be negatively related to daily 
ST. In particular, for every SD increase in autonomous motivation, ST would decrease by 
approximately 10 minutes per day (over an hour per week). The clinical significance of the 
present findings can be illustrated when we consider past work investigating the 
associations between MVPA, ST and health. Research has demonstrated an additional 10 
minutes of MVPA is reported to be associated with a 6% to7% reduction in biomarkers of 
insulin sensitivity. Conversely, an additional 10 minutes of ST per day is associated with 
up to a 2% to 4% increase in these same biomarkers (Henderson et al., 2012). Moreover, 
data from the International Children’s Accelerometry Database (ICAD) demonstrated an 
additional 10 minutes of MVPA per day is associated with a 0.5cm decrease in waist 
circumference (Ekelund et al., 2012). A recent study reported that for every 1cm increase 
in waist circumference, the odds of having levels of Alanine aminotransferase (a marker of 
the metabolic syndrome) above those associated with increases in insulin sensitivity and 
central adiposity,  increased by 1.06 (Trilk et al., 2013). Thus, present results suggest that 
fostering autonomous motivation towards sport and active games may contribute towards 
increasing daily MVPA and reducing ST towards levels which may lead to clinical health 
benefits. However, longitudinal studies and, in particular, intervention studies are 
necessary to determine whether increasing autonomy supportive coaching behaviours 
corresponds to increased levels of MVPA and reduced ST among youth sport participants. 
Akin with previous studies (Cox et al., 2008; Hagger et al., 2009; Owen et al., 
2013; Standage et al., 2012), present results demonstrated domain specific autonomous 
motivation fostered within a specific youth PA context (i.e., youth sport) was related to 
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engagement in PA outside this setting (i.e., daily MVPA). Thus, findings suggest the 
presence of a trans-contextual effect, indicating that motivation towards sport and active 
games cultivated in the youth sport setting, was related to engagement in MVPA and the 
time spent in sedentary pursuits across multiple contexts. Past work has indicated MVPA 
accrued during youth sport is not sufficient to meet recommended guidelines (Leek et al., 
2011). As such, children and adolescents need to engage in additional MVPA outside the 
youth sport environment to achieve recommended levels. The presently observed trans-
contextual associations may therefore have implications for increasing daily MVPA 
towards levels identified as being beneficial for health among sport participants. Our 
findings suggest that if the coach-created climate is perceived by players to be more 
autonomy supportive, and young football players are more autonomously motivated, then 
they are more likely to exhibit higher levels of daily MVPA. These results  are in line with 
Vallerand’s hierarchical model of motivation which suggests motivation regulation for 
engagement in a particular behaviour (e.g., PA) can generalise across life domains (e.g., 
sport, the home, school) (Vallerand, 1997). Whilst we did not measure participants’ 
motivation towards PA across other contexts in this study, other research has demonstrated 
motivation towards PA (and subsequent PA engagement) to transfer across contexts. For 
example, Standage et al., (2012) reported autonomous motivation towards PE to be 
positively related to autonomous motivation towards exercise related PA, which in turn, 
was positively associated with 4 day pedometer step count (i.e., total PA). Current and past 
findings therefore indicate that autonomous motivation fostered by the social environment 
created within different youth PA settings (e.g., PE and youth sport) is likely an important 
determinant of PA engagement outside the immediate PA context.  Future studies should 
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seek to determine whether motivation towards sport and physically active games predicts 
autonomous motivation towards PA across other contexts.   
We also observed autonomous motivation towards sport and physically active 
games to exhibit a negative trans-contextual association with ST. The present findings 
serve an important first step in determining how quality of motivation in one setting, may 
relate to engagement in ST outside of this setting. As such, results highlight the potential of 
youth sport as a domain through which levels of ST may be reduced among youth. That is, 
results suggest that enhancing autonomous motivation towards sport and active games may 
offer an avenue through which ST can be attenuated among youth sport participants.  
However, important to note is that autonomous motivation accounted for 1.6% of the 
variance in ST. Thus, it is likely that other psychosocial variables are influencing young 
footballers’ time spent in sedentary activities.   
The finding that autonomous motivation towards sport and active games was 
related to both MVPA and ST (positively and negatively, respectively) also warrants 
further discussion. Specifically, results may indicate that these two behaviours are 
somewhat related among the current sample of youth sport footballers, and that higher 
levels of MVPA may correspond to lower levels of ST in this group of children and 
adolescents.  Indeed, research among youth has indicated that where engagement in MVPA 
is increased, time spent sedentary is reduced (Epstein et al., 2005; Loucaides et al., 2011). 
Whilst this opposes studies suggesting that these two behaviours are independent (Biddle 
et al., 2009), the correlation between MVPA and ST observed in the present research is 
higher than that reported in population based studies of youth (Biddle et al., 2004; Ekelund 
et al., 2012). In addition, our findings indicated youth sport participants spent 
approximately 72% of their day engaged in MVPA or ST. Thus, it may be that when not 
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engaged in sport and active games, youth sport participants are likely to be engaged in ST.  
However, important to note is that the present correlation between MVPA and ST (r = - 
0.46) indicates there is a substantial portion of the variance in ST that cannot be explained 
by engagement in MVPA.  
This study makes a further novel contribution to the literature, demonstrating the 
presence of a significant indirect effect of perceptions of coach-provided autonomy support 
on daily MVPA and ST via autonomous motivation. Results therefore support the basic 
tenets of SDT, underlining the central role of autonomous motivation for encouraging 
adaptive behavioural outcomes (i.e., PA engagement). Previous studies conducted in the 
PE setting report contradictory findings to present results, revealing no significant indirect 
effect of teacher-provided autonomy support on PA engagement via motivation regulations 
for PE or leisure time (Standage et al., 2012; Vierling et al., 2007). Contrasting findings 
may result from inconsistencies in terms of the variable used to represent differences in 
motivation regulations.  The present study focused specifically on autonomous motivation 
representing intrinsic and identified regulations, whereas past research which examined 
indirect effects have employed a relative autonomy/self-determination index (Hagger et al., 
2009; Standage et al., 2012). Thus, differing findings might indicate perceptions of 
autonomy support are related to PA engagement via a positive association with 
autonomous motivation, rather than a negative association with controlled motivation. 
Such detailed information is lost when a self-determination index is employed.  
 The current study is also the first to investigate the motivational processes through 
which perceptions of a controlling interpersonal style may be related to objectively 
assessed MVPA and ST among youth. Past research conducted in youth sport and PE 
settings has largely focused on investigating the role of perceptions of autonomy support as 
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an antecedent of motivation and related outcomes, neglecting to examine the possible 
deleterious consequences of controlling behaviours (Bartholomew et al., 2011).  Our 
findings revealed perceptions of controlling coach behaviour to be positively related to 
controlled motivation, but unrelated to autonomous motivation. Controlled motivation, in 
turn, was unrelated to daily MVPA and ST.  Results  are in line with previous studies 
demonstrating perceptions of controlling behaviours to be more strongly related to 
motivation regulations which fall lower on the self-determination continuum (i.e., 
introjected or external motivation) (Deci & Ryan, 1987; Deci, Eghrari, Patrick, & Leone, 
1994; Pelletier et al., 2001). Indeed, SDT posits that perceptions of a controlling 
interpersonal style are related to less overall internalisation and more controlled motivation 
(Ryan & Deci, 2000). However, in contrast to present findings, a recent study 
demonstrated controlled motivation towards leisure time PA to be negatively related to 
leisure time MVPA (Owen et al., 2013). Differing findings may be due to the fact analysis 
was only conducted at the bivariate level in the previous study. Future studies should aim 
to further investigate the potentially maladaptive consequences of controlling interpersonal 
styles and controlled motivation in the context of PA engagement among youth within and 
across PA-related settings.  Further, in explicating the lack of significant relationships 
between controlled motivation and daily MVPA and ST in the present study, the cross-
sectional design employed should be kept in mind.  Longitudinal studies have 
demonstrated controlled motivation to be related to dropout among sport participants 
(García Calvo, Cervelló, Jiménez, Iglesias, & Moreno Murcia, 2010). Thus, in the long 
term, controlled motivation may result in lower levels of MVPA (and perhaps increased 
ST) as a result of discontinued sport engagement (Kjonniksen, Anderssen, & Wold, 2009; 
Nelson et al., 2011).   
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Whilst present results highlight the value of the youth sport setting as a context for 
PA promotion, youth sport is only one setting in which children and adolescents have the 
opportunity to be physically active during a typical week. Consequently, the psychosocial 
factors operating in this environment are likely one of many influences on daily/weekly 
levels of PA engagement and ST pursuits. In line with this, the theoretical model tested in 
the present study accounted for only 3.3 % of the variance in daily MVPA, variance 
similar to that reported by Sebire et al., 2013, who demonstrated intrinsic motivation to 
account for 4% of the variance in daily MVPA among youth (Sebire et al., 2013).  Such 
findings point towards the importance of considering the broader context of youth PA, i.e., 
the many social, psychological and physical-environmental factors (e.g., teachers, parents, 
peers, the built environment) operating within various settings in which children have the 
opportunity to be physically active (e.g., sport, PE, the school yard, the home, recreational 
environments). Research exploring the salience of such factors across a variety of youth 
PA settings will help to identify malleable targets for interventions aimed at increasing PA 
engagement in youth.  As such, a more comprehensive approach to PA promotion among 
youth is likely to be most effective towards increasing daily MVPA and reducing ST 
towards levels identified as being beneficial for health.  
A notable strength of the current study is the use of accelerometers to measure PA. 
Accelerometers provide a more accurate, objective assessment of PA over and above that 
of self-report measures (Trost, 2007), and allow researchers to quantify intensity and 
frequency of PA. Moreover, the analytical approach adopted enabled a model to be tested 
that adjusted for significant associations between accelerometer wear time, age and MVPA 
and ST.  Previous studies that have not controlled for these relationships may have 
overestimated the variance accounted for in PA behaviours by motivation (e.g., Standage 
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et al., 2012). Thus, present results may reflect a more accurate representation of the 
potential influence of quality of motivation on engagement in PA relative to existing 
research.  
Certain considerations should be made when interpreting current findings. Youth 
sport football was the sport examined due to the potential for widespread application of 
findings to large numbers of youth sport participants across the globe. However, caution 
should be taken before generalising current findings to other sports. In addition, a lack of 
access to and interest from female football teams regarding participation in the study 
resulted in an exclusively male sample. Nevertheless, the basic tenets of SDT are not 
assumed to differ as a function of gender, and previous research investigating the 
relationships between perceptions of autonomy support, motivation regulations and PA 
measured by pedometers, reported model fit was invariant across samples of male and 
female youth (Standage et al., 2012). Future research should seek to replicate the present 
research via the inclusion of both males and females from a variety of different sports. 
Further, the cross-sectional design of this study limits inferences concerning the direction 
of causality. For example, it is possible that a coach’s interpersonal behaviour may be 
influenced by a player’s motivation. Therefore, it is important to replicate the present study 
employing a longitudinal design to explore the targeted relationships over time. Finally, 
whilst this study makes an important contribution to the literature regarding the role of 
motivation towards sport for reducing ST in leisure time, findings do not allow 
speculations to be generated regarding how perceptions of the social environment created 
in youth sport might be linked to time spent engaged in specific sedentary pursuits (e.g., 
TV viewing, video games, and computer use).  Future studies would do well to employ a 
mixed methodology, combining self-report measured of sedentary behaviour and 
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accelerometer assessed ST in order to further understand the implications of youth sport 
participation for children’s engagement in sedentary behaviours (Sebire, Jago, Gorely, 
Hoyos Cillero, & Biddle, 2011).  
In conclusion, extending findings focused largely within the PE context, our results 
suggest that more autonomy supportive environments within youth sport appear conducive 
to higher levels of autonomous motivation towards sport and active games, and are 
associated with more positive PA-related behaviours (i.e., higher engagement in MVPA 
and less ST per day) in this sample of young male footballers. Thus, encouraging 
autonomy supportive behaviours among youth sport coaches may hold implications for 
increasing daily MVPA towards recommended guidelines and reducing daily ST in youth. 
Overall, this study points to the promise of the youth sport setting as a context for PA 
promotion (and sedentary time reduction) among children and adolescents. 
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CHAPTER 6 
 
 
 
 
 
 
 
 
GENERAL DISCUSSION 
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Overview 
The overarching aim of this thesis was to investigate the value of youth sport 
football as a context to enhance levels of physical activity (PA) engagement and its 
relevance as a setting for obesity prevention among youth. Specifically, the aims of this 
thesis were two fold. First, to determine levels of moderate-to-vigorous physical activity 
(MVPA), vigorous physical activity (VPA) and sedentary time (ST) associated with youth 
sport football participation and associations with obesity linked health outcomes (Studies 1 
and 2). Second, to examine relationships between psychosocial factors operating in the 
youth sport setting and levels of PA engagement ST among youth sport football 
participants (Studies 3 and 4). Figure 6.1 illustrates the contribution of the present thesis to 
these areas of research. 
Results highlight that whilst the youth sport environment offers male children and 
adolescents the opportunity to engage in substantial amounts of MVPA and VPA, 
variability in levels of PA engagement (both within and outside the youth sport context) 
and daily ST among youth sport football participants is apparent. Moreover, variability in 
daily PA and ST is related to indicators of adiposity and cardiovascular risk, underlining 
the necessity to identify avenues through which PA engagement can be encouraged and ST 
reduced in these groups of youth. In line with this, findings revealed more autonomy 
supportive youth sport environments are likely to encourage higher levels of PA 
engagement and less ST among youth sport footballers. 
Overall, the results of this thesis suggest the youth sport setting has the potential to 
play an important role in advancing levels of PA engagement and reducing ST among 
youth. However, the creation of more adaptive youth sport environments may help to 
further optimise the youth sport setting as a context for PA participation and associated 
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implications for young people’s health. Such an approach may contribute towards 
preventing the development of overweight and obesity in children and adolescents active 
among the youth sport setting.   The final chapter of this thesis discusses the main results 
presented herein, and considers the practical implications of these findings. Future research 
questions brought to light by the findings presented by Studies 1 to 4 (Chapters 2 to 5) are 
identified, and limitations to these investigations are discussed. 
Summary of research findings 
Youth sport football: physical activity engagement and associations with obesity 
linked health outcomes 
As previously highlighted, few studies have utilised accelerometers to determine 
levels of PA engagement associated with youth sport participation. Thus, conclusions 
regarding the opportunity offered by youth sport for engagement in MVPA and VPA, and 
daily levels of PA engagement among youth sport participants are based on a small body 
of evidence. In addition, the majority of existing youth sport studies have employed age-
dependent cut-points to determine levels of MVPA and VPA (Guagliano, Rosenkranz, & 
Kolt, 2012; Leek et al., 2011; Machado-Rodrigues et al., 2012; Wickel & Eisenmann, 
2007). Consequently, existing studies may have overestimated daily and youth sport PA 
levels among youth sport participants where studies included participants that were ≤ 10 
years of age (Trost, Loprinzi, Moore, & Pfeiffer, 2011). Studies 1 and 2 therefore address 
an important limitation to previous research, analysing accelerometer data with respect to 
the single value cut points devised by Evenson et al., (2008). As such, levels of MVPA and 
VPA reported throughout this thesis are likely to more accurately reflect the frequency, 
intensity and duration of PA engagement among youth sport football participants. 
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Figure 6.1 Youth sport as a context for physical activity promotion: the contribution of the present thesis 
Sport type 
Age 
Gender 
BMI 
Context 
Position 
Autonomous 
sport/active games 
Motivation 
 
 
Coach autonomy 
support 
 
 
Daily MVPA 
 
 
Daily ST 
 
 
Daily VPA 
 
 
PE MVPA 
 
Recess 
MVPA 
 
 
Note: Full lines/arrows illustrate present results. Plus signs indicate positive relationships. Minus signs 
indicate negative relationships. Dashed lines illustrate non-significant associations reported in the 
present work. Dotted lines indicate findings from previous studies. Block arrows indicate the 
contribution towards daily MVPA and VPA. Associations between MVPA, VPA and ST were not 
independent of one another.  
MVPA = moderate to vigorous PA, VPA = vigorous PA, ST  = sedentary time, PE = physical 
education, CRF = cardiorespiratory fitness.  
+ 
+ 
+ 
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− 
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Youth sport football as a source of physical activity 
The first study (Chapter 2) within this thesis examined duration of engagement in 
MVPA and VPA during youth sport football among males aged 9 to 16 years. A particular 
focus of Study 1 was to examine the value of youth sport football as a source of weekend 
PA. Specifically, the contribution of youth sport MVPA and VPA towards total daily 
MVPA and VPA on a weekend day was examined. Adding a further novel contribution to 
the literature, this study also investigated variability in youth sport football MVPA and 
VPA with reference to participant age and playing position.  
Results from Study 1 indicated youth sport football participants engaged in 52 and 
28 minutes of MVPA and VPA, respectively, during youth sport football. Findings 
therefore indicate that participation in youth sport football may offer boys (aged 9 to 16 
years) the opportunity to engage in levels of MVPA and VPA towards those which past 
research has indicated to be beneficial for health (Mark & Janssen, 2011; Martinez-Gomez 
et al., 2010; Strong et al., 2005). Past studies investigating duration, intensity and 
frequency of engagement in PA across different sports have reported lower absolute levels 
of MVPA and VPA to be accumulated during youth sport (Guagliano et al., 2012; Leek et 
al., 2011; Sacheck et al., 2011; Wickel & Eisenmann, 2007). However, when the length of 
the youth sport session is taken into account, percent time spent in MVPA is reported to be 
similar across studies (Guagliano et al., 2012; Leek et al., 2011; Wickel & Eisenmann, 
2007). The present study reported youth sport football participants spent 48% of time 
engaged in MVPA, comparable to results reported by Leek et al., (2011) (i.e., 49%) and 
Wickel et al., (2007) (i.e., 46%). The higher levels of MVPA and VPA observed in the 
present work may be attributable to longer youth sport sessions. Nevertheless if we 
consider that MVPA and VPA may have been overestimated in past studies utilising age-
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dependent cut points, present results suggest that youth sport football in particular may be 
more conducive than some other youth sports for encouraging engagement in MVPA and 
VPA. Indeed, Leek et al., (2011) reported soccer (football) participants to engage in higher 
levels of MVPA and VPA during youth sport than softball/baseball participants. Future 
studies could aim to characterise levels of MVPA and VPA engagement within different 
sports utilising the Evenson et al., (2008) cut points. 
To date, no studies have examined the contribution of youth sport towards daily 
VPA, nor have they examined the contribution of youth sport towards levels of both 
MVPA and VPA accrued on a weekend day (i.e., daily weekend MVPA and VPA). The 
importance of determining the main activities undertaken during VPA, particularly at the 
weekend, has been emphasised (Steele et al., 2010). Results from Study 1 revealed that 
youth sport contributed 71% towards daily weekend VPA (Figure 6.1), suggesting this 
activity domain may offer an important source of VPA at the weekend.  Only one other 
study has examined the contribution of accelerometer-assessed youth sport MVPA towards 
total daily MVPA. Wickel and colleagues (2007) investigated the contribution of youth 
sport towards daily MVPA on a weekday and reported youth sport to contribute 23% 
towards total weekday MVPA (Figure 6.1). Thus, the higher contribution observed in the 
present study towards weekend MVPA, may indicate that youth sport is a more principal 
source of MVPA on a weekend day than compared to during the week. Indeed, other 
structured opportunities for PA engagement are offered regularly throughout the day 
during the week (e.g., PE and recess) (Ridgers, Timperio, Crawford, & Salmon, 2012; 
Wickel & Eisenmann, 2007) and have been shown to contribute 27% (PE = 11%, recess = 
16%) towards weekday MVPA in youth sport participants (Wickel et al., 2007). 
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Importantly, results from this study also underlined the necessity to acknowledge 
youth sport as a principle source of levels of health-enhancing PA accumulated across the 
week. Findings revealed a single youth sport session at the weekend contributed 
approximately 10% and 15% towards total weekly engagement in MVPA and VPA 
respectively. These contributions towards weekly PA are comparable to those reported for 
other youth PA setting (e.g., PE, active transport, school breaks/recess) towards only total 
daily MVPA and VPA. As such, findings from Study 1 further highlight the value of 
weekend youth sport as an important source of MVPA and VPA for children and 
adolescents. However, important to note is that little research to date has examined the 
potential value of unstructured PA (e.g., active play/free play) as a source of health 
enhancing PA, and its contribution towards daily or weekly MVPA or VPA. Indeed, the 
few studies that have explored PA levels associated with active play have revealed this 
type of PA is likely an important source of PA above a moderate intensity for children and 
adolescents (Belecastro et al., 2012; Brockman et al., 2010; Janssen et al., 2014). For 
example, Brockman et al., 2010) reported frequency of active play across the week was 
positively associated with engagement in MVPA in children aged 10 to 11 years during the 
week. Certainly, the self-directed and unstructured nature of free play means it is likely 
conducive to regular participation, perhaps for long periods of the day. As such, active play 
as a source of MVPA and VPA relative to other organised opportunities for PA 
engagement among youth (e.g., PE, youth sport) should be further examined (Janssen, 
2014).  
Study 1 also revealed that whilst youth sport football may offer the opportunity to 
accrue substantial amounts of MVPA and VPA, a degree of variability between 
participants exists with respect to PA accumulated within this setting. Specifically, results 
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revealed that whilst average levels of MVPA approached recommended guidelines, only 
37% of participants accrued ≥ 60 minutes of MVPA during youth sport. Thus, results 
indicate that whilst for some, participation in youth sport football may advance PA 
participation towards recommended levels, for a number of participants, participation alone 
may not be enough to promote levels of MVPA engagement required to accrue positive 
benefits to health. Although the use of differing accelerometer cut points somewhat 
precludes comparisons across studies, current findings are in line with those of Leek et al., 
(2007) who reported only 24% of participants met recommended guidelines for MVPA 
during youth sport engagement.  
Study 1 is the first to examine levels of VPA participation during youth sport with 
respect to levels which have demonstrated associations with health. Results revealed 70% 
of participants accrued ≥ 20 minutes of VPA, levels reported to reduce the risk of 
overweight and obesity in male European youth (Martinez-Gomez et al., 2010). Thus, 
youth sport football participation may promote participation in VPA towards levels 
required to prevent the development of excess adiposity. However, whilst 20 minutes of 
VPA has been demonstrated to confer positive health benefits, this cut-off is based on the 
results of a single study. Additional research is necessary to determine levels of VPA 
required to prevent overweight and obesity among children and adolescents. Certainly, 
longitudinal studies are necessary to determine daily levels of VPA participation that are 
conducive to maintaining a healthy weight among youth. Moreover, the evidence base 
informing guidelines for MVPA demonstrates engagement in MVPA for at least 60 
minutes per day is associated with positive health benefits among youth (Janssen & 
Leblanc, 2010; Strong et al., 2005). Thus, given that almost half of youth sport football 
session time was spent engaged in PA below a moderate intensity, results suggest there is 
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scope to increase the duration of engagement in MVPA and VPA during youth sport to 
further optimise young people’s sport participation. Maximising youth sport as a context 
for PA engagement will help to contribute towards more youth achieving recommended 
levels of MVPA, and higher daily VPA on days in which youth sport is participated in. 
A final important finding from Study 1 was that both youth sport football MVPA 
and VPA, and the contribution of youth sport football to daily weekend and total weekly 
MVPA and VPA, varied as a function of age but not playing position (Figure 6.1). 
Specifically, adolescents (participants aged 13 to 16 years) engaged in higher levels of 
MVPA and VPA (total minutes and percent time) during youth sport football than children 
(participants aged 9 to 12 years). In addition, youth sport football contributed a 
significantly greater amount towards daily weekend MVPA and VPA for older compared 
to younger participants. Findings therefore indicate that youth sport football may 
encourage higher levels of engagement in MVPA among adolescent participants, whereas 
younger participants may benefit most from efforts aimed at maximising MVPA 
engagement within this setting. In addition, results indicate youth sport football may offer 
a valuable context for engagement in MVPA and VPA as children progress into the 
adolescent years. By contrast, the lack of significant differences observed across playing 
positions in Study 1 suggests participation in youth sport football is likely to offer similar 
opportunity for PA engagement for youth who participate as strikers, midfielders, 
defenders or goal keepers. 
The relationship between physical activity, sedentary time and health in young male 
grassroots footballers 
Study 2 (Chapter 3) built upon findings from Study 1, more critically examining 
daily PA levels of youth sport footballers and determining associations with obesity linked 
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health outcomes.  More specifically, Study 2 examined the variability in daily MVPA, 
VPA and ST among youth sport participants and associations with indicators of adiposity 
and cardiovascular risk (Figure 6.1). Importantly, Study 1 also sought to determine 
independent associations between MVPA, VPA and ST with these health outcomes in 
order to determine whether the potential benefits of engaging in MVPA and VPA may be 
negated by the high levels of ST reported among these youth sport football participants. To 
date, no previous investigations have examined these associations in youth sport 
participants. In addition, Study 2 constitutes the first investigation to characterise levels of 
accelerometer-assessed PA engagement alongside objective markers of general and central 
adiposity (i.e., percent body fat and waist circumference) and cardiovascular fitness in a 
sample of youth sport participants.  
Results from Study 2 indicated that daily MVPA and VPA ranged from 27 to 146, 
and 6 to 63 minutes per day, respectively. In addition, whilst daily MVPA was above 60 
minutes per day, only 14.5% of participants met guidelines for MVPA on every day for 
which valid PA data was recorded.  Moreover, daily ST was reported to be between 7 and 
8 hours per day [range 306 to 588 minutes (5.1 to 9.8 hours)]. This is the first study to 
determine daily compliance with guidelines for objectively assessed MVPA and to 
examine daily variability in duration of engagement in MVPA, VPA and ST among youth 
sport participants. Results suggest that a number of participants may be at risk of not 
regularly engaging in levels of MVPA towards recommended levels, and that some youth 
sport football participants may also spend large proportions of the day sedentary.  
Variability in daily MVPA, VPA and ST was associated with variability in levels of 
adiposity and CRF in Study 2. Specifically, results revealed negative associations between 
MVPA and VPA with indicators of adiposity, and positive associations between MVPA 
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and VPA with CRF, with the reverse being evident for ST (Figure 6.1).  Parallel 
relationships have been observed in numerous population based studies of children 
(Dencker & Andersen, 2008; Janssen & Leblanc, 2010; Mitchell, Pate, Beets, & Nader, 
2013; Must & Tybor, 2005). Moreover, levels of adiposity observed in the present study 
are similar to those reported in population based studies of youth across Europe (Collings 
et al., 2014; Ekelund et al., 2012; Woods et al., 2010). Consequently, findings from Study 
2 indicate patterns of engagement in PA and ST among youth sport football participants, 
and the implications held for health, reflect those observed among general populations of 
children and adolescents. That is, youth sport football participants represent a group of 
children who may be at risk of engaging in levels of MVPA, VPA and ST that are 
adversely associated with markers of obesity and cardiovascular disease. Results therefore 
indicate the need to increase levels of engagement in MVPA and VPA and reduce ST 
among youth sport football participants, and underline the importance of enhancing the 
role of youth sport setting as a context for obesity prevention. 
Important to note is that findings from Study 2 also indicated that the associations 
between MVPA, VPA and ST were co-dependent (i.e., they were not independent of one 
another). Thus, the results suggest that high amounts of ST engaged in by some 
participants may negate the possible health benefits that are likely to result from engaging 
in MVPA and VPA.  Interestingly though, Study 2 findings revealed the magnitude of the 
associations between ST and indicators of adiposity and cardiovascular risk were greater 
than observed for MVPA and VPA.  In other words, the present results suggest ST may be 
more strongly related to adiposity and CRF in male youth sport football participants aged 9 
to 15 years than MVPA or VPA.  
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Optimising the youth sport context for physical activity engagement   
Few studies to date have examined factors related to levels of PA engagement 
among youth sport participants. Past research has focused largely on how individual and 
contextual level factors are linked to engagement in MVPA. For example, studies have 
demonstrated PA levels during youth sport to differ as a function of age, gender, BMI, 
sport type and context (i.e., training sessions versus matches) (Guagliano et al., 2012; Leek 
et al., 2011; Sacheck et al., 2011; Wickel & Eisenmann, 2007). Whilst these studies allow 
identification of children who are likely to benefit least from their youth sport participation 
(e.g., the least active), and point towards objective contextual factors which may affect 
levels of youth sport PA engagement, they have neglected to examine the social and 
psychological factors (e.g., the social environment, motivation) likely to be effective 
avenues for PA promotion among youth sport participants. Adopting a SDT perspective 
(Deci & Ryan, 1987; Deci & Ryan, 2000), the main aims of Studies 3 (Chapter 4) and 4 
(Chapter 5) were to examine the social-psychological factors operating within the youth 
sport football setting with respect to levels of engagement in MVPA and VPA during 
youth sport football (Study 3), and daily MVPA and ST among youth sport football 
participants (Study 4). 
Social-psychological factors related to physical activity engagement during youth 
sport football   
Study 3 examined the within-context associations between the social environment, 
motivation towards football participation, and PA engagement during youth sport football. 
In particular, the relationships between perceptions of coach behaviour (autonomy 
supportive versus controlling), motivation regulations (autonomous versus controlled) and 
engagement in MVPA and VPA during youth sport football were investigated. To date, 
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past research examining these associations have been conducted largely within the PE 
context and has neglected to examine the hypothesised processes postulated by SDT 
(Aelterman et al., 2012; Lonsdale et al., 2013; Owen, Astell-Burt, & Lonsdale, 2013; 
Perlman, 2013). Moreover, existing studies have not included VPA as a separate outcome, 
focusing only on engagement in MVPA. Study 3 therefore extends the literature by 
investigating the motivational processes theorised by SDT in an important youth PA 
setting outside the school environment.  More specifically, Study 3 determined whether the 
social environment created by the youth sport coach (and ensuing motivation regulation) is 
related to engagement in both MVPA and VPA during youth sport football sessions (i.e., 
training sessions and matches). 
 Results demonstrated perceptions of coach-provided autonomy support were 
positively related to autonomous motivation towards football, which in turn, was positively 
linked to engagement in MVPA during youth sport football time (Figure 6.1). Further, 
there was a significant positive indirect effect of perceptions of coach–provided autonomy 
support on MVPA via autonomous motivation. Thus, findings suggest that where players 
perceive their coaches to be more autonomy supportive, they are more likely to experience 
higher levels of autonomous motivation towards their football participation, and 
consequently, this is related to more time spent engaged in MVPA during youth sport 
football sessions. Findings from Study 3 also revealed that whilst the direct relationship 
between autonomous motivation and VPA was not significant, there was a significant 
indirect effect of perceptions of coach-provided autonomy on VPA during youth sport via 
autonomous motivation. Results from Study 3 therefore also suggest that where coaches 
adopt a more autonomy supportive interpersonal style, higher levels of engagement in 
VPA within youth sport football setting may be realised.  
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Past work conducted in the PE context has demonstrated similar results to those 
reported in Study 3 indicating autonomous motivation towards PE is related to higher 
levels of engagement in MVPA during PE classes (Aelterman et al., 2012; Owen et al., 
2013; Perlman, 2013). However, evidence for the role of the social environment in PE as 
an antecedent of motivation regulation is lacking. To date, only two studies have examined 
the social environment in relation to motivation and levels of engagement in MVPA during 
PE (Lonsdale et al., 2013b; Perlman, 2013). For example, Perlman (2013) reported that 
pupils in PE classes of those teachers trained to be more autonomy supportive engaged in 
higher levels of MVPA during PE, relative to pupils in controlling or ‘balanced’ (i.e., 40-
60% balance between autonomy supportive and controlling statements) conditions. 
However, the motivational sequence outlined by SDT was not examined in either of these 
studies. Consequently, the extent to which changes in the social environment post-
intervention were related to changes in levels of engagement in MVPA, as a result of 
increasing autonomous motivation, could not be determined. Study 3 therefore offers a 
novel addition to the literature.  Firstly, this study provided support for the hypothesised 
motivational processes through which SDT posits the social environment is related to 
immediate levels of PA engagement among youth.  Second, Study 3 determined the 
variance in levels of PA engagement that can be explained by the social environment 
manifested within a youth PA context and resulting implications for PA related motivation 
(namely, motivation towards football participation).  
In line with the theoretical tenets of SDT (Deci & Ryan, 1987), there was a 
significant positive association between perceptions of controlling coach behaviour and 
controlled motivation towards football. However, controlled motivation was unrelated to 
engagement in MVPA and VPA. Moreover, the positive association between autonomous 
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motivation and MVPA remained after inclusion of controlled motivation in the path model. 
Studies conducted in the PE context have reported similar findings, revealing autonomous 
but not controlled motivation to be related to in class MVPA (Aelterman et al., 2012; 
Owen et al., 2013). Taken together, past and present findings suggest autonomous 
motivation may be more strongly related to engagement in MVPA than controlled 
motivation. Specifically, findings from Study 3 indicate that fostering autonomous 
motivation for engagement in youth sport football and minimising external motives for 
participation may help optimise PA engagement during youth sport football sessions.  
Social-psychological factors related to daily MVPA and sedentary time among youth 
sport footballers  
Study 4 examined the theoretical associations examined in Study 3 with a focus on 
engagement in daily MVPA and daily ST (i.e., trans-contextual associations; (Hagger et 
al., 2009; Vallerand, 1997). Previous SDT-driven research examining the relationships 
between the social environment, motivation and daily PA engagement have again, focused 
almost exclusively on the PE setting (Chatzisarantis & Hagger, 2009; Cox, Smith, & 
Williams, 2008; Hagger et al., 2009; Standage, Gillison, Ntoumanis, & Treasure, 2012; 
Vierling, Standage, & Treasure, 2007). Moreover existing studies have relied largely on 
pedometers and self-report to assess levels of PA engagement, limiting the extent to which 
conclusions can be drawn concerning the potential role of the social environment in 
encouraging engagement in behaviours linked to obesity associated health outcomes (e.g., 
MVPA and ST). In addition, past research has examined the targeted motivational 
processes using a ‘self-determination index’ or ‘relative autonomy index’ to reflect 
‘quality’ of motivation (i.e., different weights are assigned to motivation regulations, e.g., 
intrinsic motivation x 3 + identified regulation x 2 + introjected regulation x -1 + external 
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regulation x -2 + amotivation x -3) (e.g., Standage et al, 2012).  In studies in which this 
approach is adopted, the independent influence of autonomous and controlled motivation 
on daily PA engagement can not be understood.  Consequently, the relevance of findings 
towards the development of interventions likely to be most effective in encouraging 
motivation for PA and subsequent PA engagement is limited.  Therefore, Study 4 extends 
previous research by examining the trans-contextual associations between perceptions of 
the social environment created within the youth sport context, autonomous and controlled 
motivation towards sport and physically active games and daily engagement in MVPA and 
ST.  
Results from Study 4 indicated that coach-provided autonomy support positively 
predicted autonomous motivation towards sport and active games, which in turn, was 
positively related to daily MVPA and negatively linked to daily ST (Figure 6.1). Thus, 
where coaches engage in more autonomy supportive behaviours, higher levels of 
autonomous motivation towards sport and active games is likely to be fostered, and more 
adaptive patterns of PA engagement may likely result. Findings from this study support 
past research conducted in the PE domain, indicating positive trans-contextual 
relationships between perceptions of teacher-provided autonomy support, autonomous 
motivation towards PE, and daily or leisure time PA (Hagger et al., 2009; Standage et al., 
2012). Study 4 therefore furthers existent research specific to the PE context by extending 
to an important setting for PA promotion outside the school environment.   That is, the 
results of Study 4 indicate that autonomous motivation fostered by the motivational climate 
created by the coach within youth sport, is likely to be an important determinant of 
engagement in MVPA and ST outside this environment.  
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Past and present findings are in line with Vallerand’s hierarchical model of 
motivation which suggests motivation regulation for behaviour (e.g., PA) can generalise 
across life domains (e.g., sport, the home, school) (Vallerand, 1997). Whilst we did not 
measure participants’ motivation towards PA across other contexts in this study, other 
research has demonstrated motivation towards PA (and subsequent PA engagement) to 
transfer across contexts (Hagger et al., 2009; Standage et al., 2012). Given that Study 1 
indicated MVPA accrued during youth sport football is not sufficient to meet 
recommended guidelines, the presently observed trans-contextual associations may have 
implications for increasing daily MVPA towards levels identified as being beneficial for 
health among youth sport footballers.  Future studies should seek to determine whether 
motivation towards sport and physically active games predicts autonomous motivation 
towards PA manifested in other contexts.  Understanding these associations would help to 
further understand the complex motivational processes underlying engagement daily 
MVPA among children and adolescents active in the youth sport setting and their 
implications for encouraging the adoption of health enhancing PA behaviours. 
The results of Study 4 also advance previous studies by indicating that perceptions 
of autonomy support are related to levels of PA engagement via a positive association with 
autonomous motivation, rather through a negative association with controlled motivation 
(i.e., rather than via lower levels of controlled motivation). Findings therefore further 
underline the central role of autonomous motivation for encouraging adaptive behavioural 
outcomes. Study 4 also added a novel contribution to the literature, demonstrating an 
indirect effect of perceptions of autonomy support on MVPA via autonomous motivation. 
This is the first study to report the presence of a significant indirect effect of the social 
environment on objectively assessed PA engagement.  As a result, findings emanating 
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from Study 4 underscore the importance of encouraging autonomy supportive behaviours 
among those adults central to shaping youth PA environments. 
Whilst autonomous motivation was related to both MVPA and ST in the present 
study, controlled motivation was unrelated to both of these behaviours. Thus, controlling 
coach behaviour and likely ensuing participants’ controlled motivation may not be related 
to daily PA patterns of youth sport participants. However, the cross-sectional nature of 
Study 4 means that the long term impact of controlled motivation on levels of engagement 
in MVPA cannot be ascertained.  Past research though has demonstrated longitudinal 
associations between controlled motivation and drop out in youth sport participants (García 
Calvo, Cervelló, Jiménez, Iglesias, & Moreno Murcia, 2010). Thus, if we consider the 
opportunity offered by youth sport for engagement in MVPA, daily participation in MVPA 
may likely be reduced among those players who experience controlled motivation and drop 
out of youth sport. In addition, sport participation as a child is reported to predict higher 
levels of PA engagement, a lower BMI, and reduced risk of developing the metabolic 
syndrome during adulthood (Alfano, Klesges, Murray, Beech, & McClanahan, 2002; 
Cleland, Dwyer, & Venn, 2012; Kjonniksen, Anderssen, & Wold, 2009; Yang, Telama, 
Hirvensalo, Viikari, & Raitakari, 2009). Thus, minimising controlled motivation towards 
sport engagement and encouraging maintained participation in youth sport may have 
implications for PA engagement and associated health not only during childhood and 
adolescence, but also during adulthood.   
Findings from Study 4 also brought to light some important questions concerning 
the independence of MVPA and ST among youth sport football participants. Results 
revealed autonomous motivation towards sport and physically active games to be a positive 
and negative correlate respectively of both MVPA and ST (Figure 6.1).  Specifically, 
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results suggested that among youth sport footballers, MVPA and ST may be somewhat 
inter-related behaviours. That is, higher levels of MVPA may correspond to lower levels of 
ST in this group of children and adolescents. Indeed, research among youth has indicated 
that where engagement in MVPA is increased, time spent sedentary is reduced (Epstein et 
al., 2005; Loucaides et al., 2011). Whilst this opposes studies suggesting that these two 
behaviours are independent (Biddle et al., 2009), the correlation between MVPA and ST 
observed in the present research is higher than that reported in population based studies of 
youth (Biddle et al., 2004; Ekelund et al., 2012). Moreover, results demonstrated 
participants spent approximately 72% of their day engaged in either MVPA or sedentary 
activity. Thus, it may be that during periods where youth sport participants are not engaged 
in activities that are moderate-to-vigorous in intensity requirements (e.g., sport and active 
games), they are likely to be engaged in sedentary pursuits (Matthews et al., 2008). 
Nevertheless, the correlation between MVPA and ST reported in Study 4 (i.e., r = -.46) 
indicates the shared variance in these two behaviours is approximately 21%, suggesting 
increased engagement in MVPA will not always parallel reductions in ST. Future studies 
should extend upon the findings reported herein and seek to identify the differential 
correlates of engagement in both MVPA and ST among those active in the youth sport 
setting. A greater understanding of the factors affecting engagement in both of these 
behaviours is necessary in order to elucidate avenues through which we may likely 
encourage PA participation and reduce engagement in sedentary pursuits among these 
groups of children.  
Practical implications 
This thesis has built upon previous studies conducted in the youth sport domain, 
providing a critical examination of the value of the youth sport setting as an opportunity 
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for engagement in MVPA and VPA.  The work comprising this thesis also points to the 
youth sport setting as a context through which engagement in these behaviours can be 
maximised and ST reduced. Research studies comprising this thesis suggest that, whilst 
youth sport offers children and adolescents an opportunity to engage in substantial amounts 
of MVPA and VPA, there is scope to optimise this context towards further increasing PA 
engagement and reducing ST.  As a result, youth sport participation can play a heightened 
role in preventing the development of overweight and obesity among youth sport 
participants. 
Numerous government reports advocate increasing participation in youth sport as 
an avenue through which the growing obesity crisis may be addressed (Centers for Disease 
Control and Prevention, 2000; Commission of the European Communities, 2007; NSW 
Department of Health, 2009). Certainly, research employing self-report methods to assess 
PA has demonstrated sport participants engage in higher levels of PA, and are more likely 
to meet recommended levels of MVPA than non-sport participants (Nelson et al., 2011; 
Silva et al., 2010; Woods et al., 2010). Results from Study 1 corroborate these findings, 
suggesting that participation in youth sport football may have implications for encouraging 
daily engagement in MVPA and VPA towards levels associated with reduced risk of 
overweight and obesity among children and adolescents. However, both Studies 1 and 2 
highlighted PA levels of youth sport football participants to vary considerably both within 
(Study 1) and outside (Study 2) the youth sport setting, and Study 2 demonstrated youth 
sport football participants spend large proportions of their day spent in sedentary pursuits. 
For example, only 37% of participants met guidelines for MVPA during youth sport 
football, and 15% engaged in recommended levels of MVPA each monitored day. 
Moreover, the observed variability in daily MVPA, VPA and ST between youth sport 
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participants was associated with indicators of adiposity and cardiovascular risk. Thus, 
some youth sport participants may be at risk of engaging in levels of MVPA and ST 
adversely associated with obesity linked health outcomes.  
In sum, findings from Studies 1 and 2 suggest the way in which we appraise the 
youth sport setting as a vehicle for PA promotion and related obesity prevention should 
perhaps be readdressed. That is, whilst encouraging participation in youth sport may 
provide children and adolescents with an ideal opportunity to engage in substantial 
amounts of MVPA and VPA, results indicate that for some, participation alone may not be 
enough to promote levels of PA engagement required to accrue positive benefits to health 
(e.g., the prevention of overweight and obesity).  The findings of Studies 1 and 2 imply 
that our efforts should not only be focused towards increasing participation in youth sport, 
but also optimising this participation to help children and adolescents increase their 
engagement in MVPA and VPA, and reduce their ST both within and outside the youth 
sport setting. Results from Study 1 indicate children and adolescents are not optimally 
active during youth sport football time, thus, interventions targeting the youth sport context 
may be a starting point to increase engagement in MVPA and VPA on sport days, helping 
youth sport footballers achieve recommended levels of MVPA. However, the associations 
reported in Study 2 indicate PA promotion efforts focused on increasing engagement in 
daily MVPA and reducing daily ST (i.e., habitual PA engagement) are likely central to 
obesity prevention among these groups of children.  
Studies 3 and 4 are the first to offer insight into the motivational processes 
operating in the youth sport setting and their potential influence on levels of PA 
engagement and ST both within and outside this context. As such, results may hold 
implications for how we can increase levels of engagement in MVPA and VPA, and 
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reduce daily ST among youth sport participants on both sport and non-sport days. 
Specifically, Study 3 adds valuable information to the literature concerning ways in which 
PA engagement during youth sport can be optimised.  Importantly, Study 4 also highlights 
that interventions targeting the youth sport setting may be an effective means of increasing 
daily engagement in MVPA and reducing daily ST. Results suggest that where coaches 
adopt more autonomy supportive interpersonal styles, autonomous motivation will be 
fostered, and participants will spend more youth sport time participating in MVPA and 
VPA, and engage in more MVPA and less ST per day. 
Taken together, results from Studies 3 and 4 highlight the role of the coach as a 
significant contributor to levels of PA engagement among youth sport participants not only 
within, but also outside the youth sport context. The interpersonal behaviours of youth 
sport coaches may therefore offer promising targets for interventions seeking to maximise 
the youth sport context for PA promotion. Specifically, where coaches are encouraged to 
adopt more autonomy supportive coaching styles, autonomous motivation will likely be 
enhanced, and higher daily PA engagement and reduced time spent sedentary will ensue.    
Future directions 
Results from the studies contained within this thesis have highlighted some 
important areas for future research. First, whilst findings underline the value of the youth 
sport setting as a context for PA promotion, youth sport is only one setting in which 
children and adolescents have the opportunity to be physically active during a typical 
week. Consequently, the psychosocial factors operating in this environment are likely to be 
one of many influences on daily/weekly levels of young people’s PA engagement. Indeed, 
the variance in youth footballers’ daily MVPA accounted for by autonomous motivation 
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was less than 4%.  As such, findings highlight the need to take a comprehensive approach 
when seeking to understand factors that influence PA participation among youth.  
Figure 6.2 depicts a broader look at the context of youth PA engagement and 
highlights areas in which studies could build upon the findings presented within this thesis. 
Specifically, future studies may seek to examine the role of significant others besides the 
coach (e.g., peers, parents) with respect to fostering or undermining young people’s 
motivation to participate within different youth PA settings. For example, whilst results  
indicate coach autonomy supportive behaviours are linked to more autonomous sport 
related motivation, we are unaware of the influence that the peer and parent behaviours 
(e.g., interpersonal behaviours, modelling behaviours, attitudes) may hold for levels of PA 
engagement within and outside the sport context (Brockman et al., 2009; Jago et al., 2011a; 
Jago et al., 2011b; Joesaar, Hein, & Hagger, 2012). With respect to peers, research has 
demonstrated that the peer-created motivational climate within youth sport is associated 
with motivation regulations towards sport engagement (Joesaar et al., 2012) and boys who 
have active friends spend more minutes in MVPA (Jago et al., 2011b). Indeed, a recent 
qualitative study identified, ‘being with friends’ as a key factor influencing children’s 
levels of PA engagement (Tannehill, MacPhail, Walsh, & Woods, 2013). Research 
employing qualitative methodologies may therefore also contribute towards our 
understanding of the factors influencing children’s participation in PA and sedentary 
pursuits across different domains (Tannehill et al., 2013; Thompson et al., 2010).  
Research also points to the implications of the parent-created climate, and parental 
modelling for children’s engagement in PA and sedentary behaviours (Brockman et al., 
2009; Jago et al., 2011a; Jago et al., 2011c; O'Rourke, Smith, Smoll, & Cumming, 2012; 
White, Duda, & Hart, 1992; White, Kavussanu, & Guest, 1998). In a study of youth sport 
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swimmers, O’Rourke et al., (2012) reported the parent-initiated motivational climate was 
associated with children’s degree of autonomous motivation towards swimming. In 
addition, social support provided by the family has been shown to be positively associated 
with participation in PA (Woods, Tannehill, Quinlan, Moyna, & Walsh, 2010). Concerning 
modelling behaviours, Jago, Fox, Page, Brockman and Thompson (2010) reported higher 
parental TV viewing (2 to 4 hours per day) was associated with increased risk of high 
levels of TV viewing (i.e., > 4 hours per day) for both boys and girls (Jago, Fox, Page, 
Brockman, & Thompson, 2010).  
Figure 6.2 also outlines the need to determine how domain specific autonomous 
motivation may transfer within and across various PA environments. Indeed, the need to 
identify factors encouraging a positive transition from school based PA (e.g., PE and 
recess) to sport and beyond has been underlined (Woods et al., 2010). Examining these 
associations will help to elucidate important mediators though which context-specific 
motivation may be related to PA engagement outside the immediate youth PA setting. 
Initial support for such trans-contextual associations has been garnered (Hagger et al., 
2009; Standage et al., 2012). However, additional studies are needed, particularly focused 
on understanding how domain specific motivation may impact upon more global PA 
motivation. Such research will help to determine the potential role of the social 
environment created within different youth PA settings for encouraging the adoption of 
positive PA habits (e.g., active transport) and higher levels of total daily PA participation. 
A further important advancement of not only future studies within the youth sport 
domain, but other SDT grounded PA research, is to understand the role of basic need 
satisfaction (BNS) for fostering autonomous PA related motivation among youth (Deci & 
Ryan, 2000). To date, only one study has examined the role of BNS as an antecedent of PA 
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related motivation (Sebire et al., 2013). Sebire et al., (2013) reported a positive association 
between BNS and intrinsic motivation towards PA, which in turn was related to higher 
daily MVPA. Indeed, ‘lack of competence’ has been cited as a reason for non-participation 
in sport and PA (Woods et al., 2010). In addition, examining the affective consequences of 
autonomous and controlled forms of motivation (e.g., enjoyment, boredom) will help to 
uncover possible mediating variables in the association between motivation and PA 
engagement. Few SDT-based studies have examined affective consequences of quality of 
motivation in the context of PA. However, Cox et al., (2008) reported enjoyment of 
activities during PE to mediate the positive association between more self-determined PE 
related motivation and leisure time MVPA. Moreover, Tannehill et al., (2013) reported 
‘experiencing fun’ was an important influence on levels of PA engagement among boys 
and girls in primary and post primary education, across the domains of sport, PE and 
general PA. Such findings underline the role of affective motivational consequences in 
transferring positive PA behaviours across domains.  
The present thesis contributed towards a growing body of research seeking to 
understand the correlates and consequences of sedentary behaviour among youth. 
However, whilst Study 2 was the first to determine associations between ST and obesity 
linked health outcomes among youth sport participants, we were unable to examine the 
extent to which engagement in specific sedentary behaviours (e.g., TV viewing) were 
related to health outcomes (Carson & Janssen, 2011). Similarly, in Study 4, we could not 
determine the degree to which sport related autonomous motivation was negatively 
associated with time spent engaged in different sedentary pursuits. Future studies would do 
well to employ a mixed methodology, combining self-report measures of sedentary 
behaviour (Dunton, Whalen, Jamner, Henker, & Floro, 2005), and accelerometer assessed 
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ST in order to further understand the implications of youth sport participation for 
children’s engagement in sedentary behaviours and associations with health.  
Building upon the results from Study 4, an important avenue of future research 
would be to understand the SDT-referenced motivational processes associated with 
engagement in sedentary pursuits (Figure 6.2). For example, to what extent is satisfaction 
of the need for autonomy associated with autonomous motivation towards, and 
engagement in computer games? Conversely, is autonomous motivation to limit TV time 
related to less time spent watching TV (Lubans et al., 2013)?  Determining the possible 
psychosocial correlates of engagement in particular sedentary pursuits will help to inform 
future interventions which seek to reduce engagement in targeted sedentary behaviours 
among youth. Emerging evidence for a positive association between engagement in screen 
based sedentary behaviours and cardiometabolic risk factors  (Carson & Janssen, 2011; 
Martinez-Gomez et al., 2012a; Martinez-Gomez et al., 2012c), also underscores the 
relevance of this line of research toward uncovering the value of SDT-based interventions 
for producing clinically meaningful improvements in cardiometabolic health. Of particular 
interest would be to further examine the extent to which ‘TV time snacking’ mediates the 
association between TV viewing and health (Cleland, Schmidt, Dwyer, & Venn, 2008; 
Martinez-Gomez et al., 2012a). Figure 6.2 outlines the processes by which understanding 
individual differences in the motivation for engagement in sedentary pursuits and related 
health behaviours could have implications for improving health outcomes related to 
obesity and cardiovascular disease among youth. 
 
 
 
199 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sedentary social 
behaviours 
‘TV time snacking’ 
 
Figure 6.2 Future directions for SDT-PA research among youth  
Sedentary behaviour 
Motivation 
 
 
Physical activity  
Motivation 
 
 
Sport/active games 
Motivation 
 
 
School break/recess 
Motivation 
 
 
Physical Education 
Motivation 
 
 
School break/recess 
MVPA 
 
 
Physical Education 
MVPA 
 
Daily 
MVPA 
 
? 
CRF 
Adiposity 
Cardiometabolic risk 
factors 
Computer use 
 
TV viewing 
 
Contribution towards daily MVPA 
on 
BNS 
on 
Affect 
on 
Daily 
ST 
 
Teachers 
 
 
Peers Coaches 
 
Parents 
 
Health 
Sport 
MVPA 
 
Note: Dashed lines indicate trans-contextual associations 
1
9
9
 
200 
 
Limitations  
The studies within this thesis provide support for the role of youth sport as a 
vehicle for PA promotion and obesity prevention. Further, results underline the relevance 
and application of SDT (Deci & Ryan, 1987; Deci & Ryan, 2000) towards PA promotion 
efforts targeting the youth sport setting. However, whilst some novel findings are 
presented, it is important to acknowledge the limitations of the research described within 
this thesis when drawing conclusions.  
A primary focus of this thesis was to objectively assess levels of PA engagement 
among youth sport participants via accelerometry. Whilst accelerometers have been 
advocated as the best choice to assess PA engagement in youth (de Vries et al., 2009; 
Trost, 2007), they are not without their limitations and complications. Accelerometers are 
unable to detect engagement in activities which may require high levels of physical 
exertion but little acceleration of body segments (e.g., stair climbing, weight lifting, 
cycling). As such the PA levels of individuals who regularly engage in such activities may 
be underestimated (Kohl, Fulton, & Caspersen, 2000; Trost, 2007). However, among child 
and adolescent PA studies, the contribution of these activities to daily PA is often reported 
to be small (Trost, 2007). Self-report data were collected in Studies 1 to 4 (via PA diaries) 
to aid with data cleaning, and indicated minimal engagement in activities such as cycling. 
Football was reported to be the main activity participated in, as revealed via the 
information inputted into the diaries. The nature of football requires engagement in largely 
ambulatory movements (i.e., jogging, running, sprinting) of which accelerometers are able 
to accurately detect (Trost et al., 1998). Thus, concerns regarding the underestimation of 
PA among participants contributing data towards the present thesis should be somewhat 
minimised.  
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Related to the use of accelerometers to assess PA engagement among youth are 
issues linked to protocol compliance. Studies 1 to 4 reported compliance to be between 
50% and 78%. Compliance rates for Studies 1 and 3 were lower than described for studies 
2 and 4. The lower compliance reported in the former investigations is likely due to extra 
self-report data required to determine levels of PA engagement during youth sport sessions 
and resulting increased participant burden. When considering ways in which accelerometer 
protocol compliance may have been increased presently, a recent study indicated that 
utilising text messages increased compliance with accelerometer protocols among 
secondary school students (Belton, O’Brien, Wickel & Issartel, 2013). However, whilst 
participant phone numbers were requested during data collections for all studies, few 
participants were able to provide this information. As such, attempts to increase 
compliance via phone calls and text message were not carried out to ensure a standardised 
protocol was followed where all participants were concerned.  
Similar compliance rates to those observed herein have been reported among other 
studies in which accelerometers have been employed to measure levels of PA engagement 
among youth (Craig et al., 2009; Machado-Rodrigues et al., 2012). For example, the HSE 
2008 reported compliance to be 48% to 49 % in boys aged 8 to 15 years. Also important to 
note is that the final sample sizes reported across Studies 1 to 4 are comparable to those 
reported in the published youth sport literature (see Table 1.1, Chapter 1, Guagliano et al., 
2012; Leek et al., 2007; Machado-Rodrigues et al., 2012; Sacheck et al., 2012; Wickel et 
al., 2007). Nevertheless, limitations to the present thesis resulting from low compliance 
should be acknowledged. 
First, low compliance and resulting smaller sample sizes will likely have resulted in 
high sampling variability. As such, the small samples in Studies 1 to 4 may mean results do 
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not reflect those of the wider population of male grassroots footballers. This is particularly 
important given that PA is also highly variable in nature among this population, and may 
have contributed towards contrasting results when drawing comparisons with other studies. 
However, with the exception of age related variability in youth sport PA (Study 1), the 
current studies are addressing questions which have not yet been examined within the 
youth sport literature. In addition, given the sample size of Study 1 is comparable to that of 
Leek et al., (2011), (in the case of males), the contrasting results observed are less likely to 
result from sample size, and more likely to be related to the differences in accelerometer 
cut points applied employed between studies. Second, low compliance rates can also limit 
the nature and sophistication of the statistical tests that can be computed on the data, and as 
such, interesting questions may remain unanswered. Indeed, a larger sample size in Study 3 
would have permitted the inclusion of BNS in the hypothesised model, which would have 
enabled investigation of the salience of the satisfaction of the basic needs towards 
promoting engagement in MVPA and VPA during youth sport. Nevertheless, the final 
sample size allowed for the generation of pertinent results regarding the role of quality of 
motivation in optimising PA engagement during youth sport. 
A further issue associated with the low compliance reported in Studies 1 to 4 is the 
possibility of sample bias resulting from exclusion of participants with invalid data. That 
is, the participants retained in the final sample may not be reflective of the original sample 
recruited. For example, a recent study reported that overweight children, compared with 
normal-weight children, were more likely to provide invalid accelerometry data (Loprinzi 
et al., 2013). The same was also true for children who engaged in ≥ 4 hours of computer 
use a day compared to no computer use. Thus, where accelerometers are employed to 
determine levels of PA and ST, data may represent the leanest and least sedentary children 
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within the population sampled. As a result, the associations between PA and health 
outcomes may be underestimated (Loprinzi et al., 2013).  
To determine the occurrence of sample bias within this thesis, independent samples 
t-tests and chi square tests were conducted in all studies to examine differences between 
participants retained in the final sample and those excluded due to invalid data (PA, 
anthropometric and questionnaire data). Results demonstrated a certain degree of sample 
bias within studies 1, 2 and 3. For example, excluded participants in Study 2 had 
significantly lower levels of CRF. However, given that the least fit participants were 
excluded from analysis, the resulting sample bias may have only led to an underestimation 
of the strength of the association between PA and CRF. Thus, the exclusion of these 
participants is unlikely to have affected the probability of reporting a false significant 
result. In addition, sample bias relating to participants height, weight, age, BMI-
classification, PA or questionnaire data (where not excluded on the basis of missing 
questionnaire or PA data) were not evident for studies 1 to 4. Thus, conclusions drawn are 
unlikely to result from the exclusion of participants with invalid data. 
A further limitation to the studies comprising the empirical chapters within this 
thesis is the homogeneity of the sample used. Participants were largely representative of 
white, English, male football participants. Thus, results presented may not be generalisable 
to young people representing the wider ethnic distribution of the English population, 
females and children and adolescents who participate in other youth sports. Indeed, studies 
conducted within the youth sport domain highlight the multitude of factors which can 
affect PA engagement during youth sport (Guagliano et al., 2012; Leek et al, 2011; 
Sacheck et al., 2011; Wickel et al., 2007). For example, when considering the findings 
from Study 1 (Chapter 2), it may be that youth sport contributes a lesser amount towards 
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daily weekend MVPA and VPA for netballers than footballers. Certainly, Leek et al., 
(2011) reported PA engagement during youth sport to vary as a function of sport type. 
Similarly, the associations reported in Study 2 (Chapter 3) may vary depending on the 
gender and ethnicity of the participant. Studies have indicated that whilst daily engagement 
in ST is high among youth, the sedentary behaviours which contribute most towards total 
ST differs for males and females (Pate et al., 2011). In particular, the predominant 
sedentary behaviours engaged in by males include TV viewing and computer use, whereas 
for females socialising contributes most towards total ST (Gorely, Atkin, Biddle & 
Marshal, 2009). Given research indicating TV time in particular may be related to excess 
adiposity and poor cardiometabolic health among youth, rather than ST per se (Martinez-
Gomez et al., 2012a), the adverse associations between ST and health outcomes reported 
presently may not be evident among female youth sport participants.  
Whilst the generalisability of the findings contributing towards this thesis might be 
limited, important to note is that associations between PA, ST and health have been 
reported to occur in both males and females, and in different cultures and ethnic groups 
(Janssen & Leblanc, 2010; Tremblay et al., 2011). Furthermore, the relationships theorised 
by SDT have been supported among research conducted in children and adolescents across 
different life domains (Standage et al., 2012; Stellino & Sinclair, 2013), and have been 
shown to be invariant across genders and countries (Quested et al., 2013; Standage et al., 
2012). Finally, in view of research demonstrating girls engage in lower level of PA during 
youth sport than boys (Leek et al., 2011), there is a need to examine youth sport PA 
engagement among girls and boys separately (Pate & O'Neill, 2011). Nevertheless, further 
research that includes samples comprising girls, different ethnic groups and different youth 
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sports, are required before the conclusions drawn in this thesis can be generalised to the 
wider population of youth sport participants. 
In line with issues related to possible sample bias is the self-selected nature of the 
overall sample recruited throughout Studies 1 to 4. All participants volunteered to 
participate and as such, may represent those youth that are the least ‘hard to reach’ among 
the population. Moreover, the potential exclusion of participants who represent the most 
overweight and least fit, and those from ethnic groups reported to be among the least active 
may further exacerbate this problem. Consequently, the present findings may be less 
applicable to young people whom may likely benefit most from the overall focus of the 
current research (e.g., overweight and obese children). Future investigations are warranted 
which seek to examine the psychosocial concomitants of health-related levels of PA 
engagement among children and adolescents in these ‘hard to reach’ groups of children. 
For example, studies should target children from a lower socio-economic status, those that 
are predominantly overweight or obese and those that represent cultures in which low 
levels of PA engagement are observed. In the context of youth sport in particular, 
examining the associations reported throughout this thesis among sports in which greater 
numbers of overweight and obese children (e.g., rugby, boxing), females (e.g., netball, 
dance) and children from different ethnic groups participate, may present an important 
avenue for future research. 
As discussed throughout this thesis, a lack of consensus concerning accelerometer 
data processing limits comparisons across studies employing this methodology. Disparities 
in the approaches taken to analyse accelerometer data should be acknowledged as the 
analytical decisions made can result in largely variable estimates of PA engagement. 
(Atkin et al., 2013; Mâsse et al., 2005). For example, the number of days and hours over 
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which PA is monitored, epoch length, the criteria used to determine intensity of PA, and 
the decision of how to determine non-wear time versus ST vary greatly across studies in 
youth (Cain, Sallis, Conway, Van Dyck, & Calhoon, 2013).   
Relevant to this latter point, a recent review highlighted the occurrence of an 
increasing diversity of methods used to process Actigraph accelerometer data over time 
(Cain et al., 2013). In sum, across 273 articles, the described methods included 6 different 
epoch lengths, 13 valid day definitions (i.e., hours of recorded data required within a day to 
constitute valid measurement of PA), 8 minimum wearing thresholds (i.e., number of valid 
days required to represent habitual PA), and the application of 12 and 11 different cut 
points for MVPA and ST, respectively. The least variable methodological decisions 
reported were those pertaining to minimum wearing thresholds and valid day definitions. 
The majority of studies reviewed reported between 8 and 10 hours of recorded PA data 
were used to define a valid day (40.4% and 57.1% for children and adolescents 
respectively). Similarly, over 55% of the studies examined reported using either 3 or 4 
days as a minimum wearing threshold to be included in analysis.  Based on this review, it 
is important to note that the analytical approach taken throughout the present thesis 
concerning the minimum wearing threshold (i.e., 8 hours per day) and definition of  a valid 
day (i.e., 4 days including one weekend day),  are in line with those most widely reported 
across the youth PA literature. 
Perhaps most pertinent to the discussion concerning divergence in accelerometer 
processing decisions is the increasing number of cut points being used to classify activity 
intensity (Kim, Beets, & Welk, 2012; Trost et al., 2011). The lack of a standardised 
approach for classifying intensity of PA makes comparisons between studies difficult as 
differing cut points can substantially affect the reported level of engagement in different 
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intensities of PA (Guinhouya et al., 2006; Kim et al., 2012; Trost et al., 2011). Care should 
therefore be taken when making comparisons between studies that examine levels of PA in 
youth. For example, the cut points selected for use in the ALSPAC cohort (≥3600) are 
higher than the Evenson et al., (2008) cut points selected for use in the present study and 
other cut points frequently used across the child and adolescent PA literature (Trost et al., 
2011). Conversely, the Evenson et al. (2008) cut points are more conservative than the age-
specific cut points applied in most previous research investigating levels of PA 
engagement during youth sport (Guagliano et al., 2012; Leek et al., 2011; Machado-
Rodrigues et al., 2012; Wickel & Eisenmann, 2007). The observations and comparisons 
made herein may therefore be somewhat a consequence of differing analytical decisions 
between study methodologies. Nevertheless, the superior validity and reliability of the 
Evenson et al., (2008) cut points over other independently validated cut-points for youth 
have been supported. Thus, relative to other cut-points, the application of the Evenson et 
al., (2008) cut-points in Studies 1 to 4 is likely to provide more valid and reliable estimates 
of PA engagement among youth sport participants than those reported previously in the 
literature. 
A further important consideration of this thesis is the cross-sectional nature of the 
studies conducted. A cross-sectional design limits the extent to which we can make 
inferences regarding the direction of causality when examining relationships between PA 
and health (Study 2, Chapter 3) and the associations theorised by SDT (Studies 3 and 4, 
Chapters 4 and 5 respectively). For example, it cannot be ascertained whether higher levels 
of adiposity (e.g., BMI-for-age, BF%) are causative, rather than a consequence of lower 
levels of engagement in MVPA and VPA and higher ST.  Similarly, a coaches’ 
interpersonal behaviour towards their players may be affected by individual players’ 
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motivation regulation. Indeed, a recent study indicated adiposity may be a determinant of 
PA behaviour among youth, (Kwon, Janz, Burns, & Levy, 2011). However, longitudinal 
and experimental studies investigating the associations between PA, ST and health provide 
strong evidence for these associations occurring in the directions presented in Study 2 
(Carson et al., 2013; Kimm et al., 2005; Mitchell et al., 2013; Moore et al., 2003; Must & 
Tybor, 2005). In addition, the relationships tested in Study 3 (Chapter 4) and Study 4 
(Chapter 5) between perceptions of the social environment and motivation have been 
supported in PA intervention studies among adults and children (Duda et al., 2014; 
Edmunds, Ntoumanis, & Duda, 2008; Lonsdale et al., 2013b; Perlman, 2013). Still, 
additional experimental and longitudinal studies testing the hypothesised associations 
within various youth PA domains are required. This line of enquiry will enable conclusions 
to be drawn regarding the causal nature of such associations and allow the longer term 
consequences of autonomous and controlled motivation for levels of PA engagement to be 
ascertained. For example, studies examining the longitudinal associations between 
controlled motivation, drop out from youth sport and daily levels of engagement in MVPA 
and VPA are necessary in order to investigate the potentially deleterious consequences of 
this motivation regulation. Retaining samples across the lengths of time required to 
conduct longitudinal studies involving accelerometer-assessed PA engagement will likely 
present a number of difficulties. This, again, is where research seeking to determine factors 
related to accelerometer compliance will aid researchers in their attempts to answer 
important questions related to the correlates and consequences of engagement in MVPA, 
VPA and ST among youth.   
In sum, whilst the studies contributing towards this thesis answer important 
questions pertaining to the role of youth sport as an opportunity for PA engagement and its 
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value as a context for PA promotion, future studies in this area are needed. Specifically, 
studies which examine the associations reported within Studies 1 to 4 across different 
samples of youth sport participants (i.e., age, gender, sport, culture and ethnicity) are 
warranted to determine if findings can be generalised to the wider population of youth 
sport participants across the globe. Moreover, longitudinal studies are required to 
determine if interventions targeting the youth sport setting may be effective avenues for 
increasing levels of engagement in MVPA and reducing ST towards levels required to 
prevent overweight and obesity among youth sport participants. Specifically, to build upon 
the present research, examining associations between PA, ST and biomarkers of obesity 
linked diseases (e.g., cardiovascular disease and type 2 diabetes), in addition to testing the 
complete motivational sequence postulated by SDT (i.e., inclusion of BNS), would help to 
determine the application of PA interventions grounded in SDT towards producing 
clinically meaningful improvements in health outcomes related to obesity and associated 
diseases. 
Conclusion 
Existing research conducted in the youth sport domain has largely been limited to 
investigating PA levels during youth sport and the contribution of youth sport to daily 
levels of MVPA. The work contributing towards this thesis extended previous studies by 
examining patterns of engagement in PA (including youth sport PA) and ST across the 
week among youth sport footballers, determining associations with obesity related health 
outcomes. Moreover, the social-psychological factors related to PA engagement and ST 
among youth sport footballers were examined. Findings revealed some youth sport football 
participants may be at risk of engaging in PA behaviours associated with the development 
of overweight and obesity (i.e., low MVPA and VPA and high ST). Moreover, the social 
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environment created within the youth sport football setting is likely a salient influence on 
young participants’ levels of PA engagement and ST both within and outside the youth 
sport context. Whilst longitudinal studies are needed to examine these associations with 
respect to change, current findings highlight the need for PA promotion efforts targeting 
the youth sport setting, and support the application of interventions grounded in SDT 
towards increasing PA engagement (i.e., MVPA and VPA) and reducing ST among youth 
sport football participants. In sum, this thesis underlines the value of youth sport as a 
context through which PA interventions may contribute towards counteracting the obesity 
epidemic, highlighting the role of theoretically grounded interventions towards optimising 
the youth sport experience and promoting engagement in PA among children and 
adolescents active in this setting.  
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250 
 
Parent or Guardian information Sheet 
 
 
Part 1 
 
Study Title: 
Physical Activity in Children and Adolescents 
 
 Thank you for taking the time to read this information sheet. 
We would like to invite your child to be part of this research 
study. In order for him/her to take part we need your consent 
as well as the assent of your child. If there is any further 
information that you would like then please do not hesitate to 
contact us.  
 
 Your child’s participation in this study is entirely voluntary. 
 
 Before you decide whether or not you would like your child to 
take part it is important you understand why the research is 
being done and what it will involve for him/her. Please read the 
following information carefully and discuss it with your child. 
Please ask us if there is anything else you would like to know.  
 
 Part 1 tells you what the study is about and what will be asked 
of your child if they decide to take part. 
 
 Part 2 gives you more detailed information about the way the 
study will be run. 
 
Please take time to decide if you wish to consent for your child to take 
part. 
 
1. Why are we doing this research? 
 
The aim of this study is to investigate physical activity levels of young 
people who play football and determine whether this is related to their 
levels of health and fitness. 
 
2. Why has my child been chosen? 
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Your child has been approached because he/she is between 10-16 years 
old. The study began in June 2010 and will include up to 150 young 
people. Your child is being asked to take part in this study for 1 week. 
 
3. Does he/she have to take part? 
 
No, his/her participation is purely voluntary and he/she is free to 
withdraw at any stage without reason or consequences. If you wish to 
withdraw your child at any time without giving reason you are free to do 
so.  Unfortunately if your child has a history of chronic illness such as 
severe asthma, he/she will not be able to take part.  
 
4. What will happen to him/her if they decide to take part? 
 
Your child will be part of the study for 1 week. If he/she would like to 
stop taking part at any time he/she may do so without giving a reason.   
 
5. What will he/she have to do? 
 
Researchers from the University of Birmingham will visit a training session. If 
your son/daughter decides to take part and you give your consent for them to 
do so, he/she will be asked to carry out a simple fitness test, have 
measurements of their height, weight and bodyfat percentage taken and wear 
an activity monitor for one week. These procedures are explained in more 
detail below.  Should you wish, you will be able to join your child whilst they 
take part in the study.  We may ask that he/she arrives before their training 
session or match with yourself and/or a signed parent/guardian consent form. 
This is so they can undergo the procedures before or at the start of their 
football session (in terms of matches we will try to test him/her beforehand or 
afterwards so they would not have to miss any of the game).  
 
The procedures which will be carried out are outlined below: 
 
Screening and Participation 
 
Before we carry out any of the tests your child will be checked to make 
sure he/she is eligible to take part in the study. The researcher will ask 
him/her about any past or current illnesses.  
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The researcher will then carry out the following assessments: 
 Measurements of his/her height, weight, waist circumference and 
body composition. 
 
 
In the final part of the study your child will be asked to carry out a 
simple exercise test wearing a physical activity measurement device the 
GT3X accelerometer. It is small device worn on an elasticated strap 
around the hip under the clothes. The GT3X will be fitted by the 
researcher. A picture of the GT3X is shown below.                                                                                                                                    
               
 
 
 
GT3X 
 
 
Following this your child will be asked to wear the GT3X for 7 days and 
we will visit the training session next week to collect it. The GT3X is 
small and light and designed to be worn for 5-10 days so it  should not 
feel uncomfortable. However, if it does begin to feel uncomfortable at 
any time your child may remove it and make a note of the date and 
time it was removed/replaced. 
 
The fitness test is the final procedure we will ask your child to carry out 
and following this they will be free to leave and begin their training 
session or match. The fitness test he/she will be asked to undertake is 
the 20 metre shuttle run test (more commonly known as the ‘bleep 
test’) During the test your child will be asked to run between 20 sets of 
cones, 20 metres apart, at a set pace which is determined by an audio-
CD. This CD beeps at specific time intervals and as the test progresses 
the time between beeps becomes increasingly shorter. The aim is to be 
able to complete one shuttle (i.e., 20 metres) and make it to the 
opposite set of cones at the same time the next beep is played. Once 
you miss 2 beeps in a row the test finishes. If you have any further 
questions regarding this fitness test please do not hesitate to ask. Your 
child’s coach will be present during this test. 
 
Things to take home: 
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Your child will be given a questionnaire pack to take home. This will 
include a physical activity diary in which we will ask him/her to record 
the activities they undertake during the 7 days they are participating in 
the study. There will also be a questionnaire which assess the amount 
of physical activity he/she undertakes during the week and his/her 
feelings towards taking part in sport and active games.  
 
 
The above procedures should only take around 25 minutes in total but 
he/she will be in the study for 7 days whilst wearing the GT3X. You are 
also welcome to be present for some/all of the procedures should you 
wish.  
 
6. What are the possible disadvantages and risks of taking part? 
There are no known risks to taking part. During the exercise your child 
may feel tired and out of breath. However, he/she may stop at any time 
. 
 
7. What are the potential benefits of taking part? 
We will be able to give your child feedback on some aspects of his/her 
general health (body composition, BMI). In addition once your child has 
worn the accelerometers for seven days we will be able to give him/her 
information and feedback on their physical activity/fitness levels.  It 
may also be useful for your child to mention taking part in a research 
study in his or her portfolio. . 
 
8. What if there is a problem?  
Detailed information about this is given in part 2. 
 
9. Will the personal data collected from my child during the 
study be kept confidential? 
Yes. All information about him/her taking part in the study will be kept 
confidential. More information regarding confidentiality may be found in 
part 2. 
 
10. Contact for further information 
If you require further information, please feel free to contact the people 
below and ask any questions you wish. 
 
Investigators name:    Researchers name: 
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You may also wish to contact the Patient Advice and Liaison Service at Birmingham 
Children’s Hospital who will be able to give you more information about how this type 
of research is carried out.  
PALS Officer: Carmel Cremins-Jones  
Email: carmel.cremins-jones@bch.nhs.uk 
Equality and Diversity/ PALS Officer: Safia Datoo 
Email: safia.datoo@bch.nhs.uk  
Tel: 0121 333 8403            
Tel: 0121 333 8611               
Text: 07771 996 221               
Visit: The PALS Office is next to the Welcome Desk at Main Reception 
 
Thankyou for reading so far. If you are interested to 
find out more, please go to part 2 before making any 
decision. 
Part 2 
 
11. What happens if new information about the study becomes 
available? 
Sometimes new information comes along about the exercise that is being 
studied whilst a study is still happening and this may affect your willingness 
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for your child to continue to participate in the study. If this happens your 
study researcher will discuss with you and your child whether or not they want 
to continue in the study and if you are happy for them to. If you decide to 
withdraw him/her from the study, you may do so without giving reason. If you 
decide to continue in the study, you and your child may be asked to sign an 
updated assent/consent form containing the new information. 
Also, on receiving new information your study researcher might consider it to 
be in your best interests to withdraw your child from the study. Your 
researcher will explain the reasons if this should occur.  
 
12. What will happen if he/she does not want to carry on with 
the study? 
Your child’s participation in the study is voluntary and he/she may withdraw at 
any time without a reason. You may also wish to make sure your child fully 
understands this before he/she decides whether or not to take part in the 
study.  
 
13. What if there is a problem? 
Complaints:  
If you have a concern about any aspect of this study, you should contact the 
researcher or Chief Investigator (contact details above). They will do their best 
to answer any questions you may have. If you are still unhappy and wish to 
make a formal complaint, you can do this using the University of Birmingham 
complaints procedure. The researcher will be able to inform you on how to do 
this,  
 
Harm: If your child has an accident such as a fall, while undertaking the 
exercise tests, The University or Birmingham has in force a Public Liability Policy 
and/or Clinical Trials and the activities here are included within that coverage.  
 
. We will make sure he/she is closely supervised while undergoing the 
procedures. You are also free to join them whilst they take part should you 
wish to do so. 
 
14. Will anyone else know he/she is taking part in this study? 
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Yes. If you and your child have given your consent to take part in this study, 
any of his/her medical records may be looked at by members of the research 
team to check the information collected for the study. Also, people from the 
regulatory authorities (such as the Department of Health) may look at his/her 
medical notes to check that the study is being carried out properly.  
 
His/her data will be identified by a subject number. Any questionnaires, 
physical information and information about his/her physical activity will be 
identified in the same way. None of their personal details will be used in any 
presentations or publications as required by local/regional/national 
regulations. The information collected during the study is confidential.     
 
15.  What will happen to the results of the research study? 
Once the study is complete, the results will be published and a final report 
written. You or your child may contact your study doctor/researcher if you 
would like to get copies of any information that is published. Your child will not 
be identified in any reports or publications.  
 
16. Who is organizing and funding the research?  
The University of Birmingham funds the researcher (Sally Fenton) who will be 
carrying out this study as part of her work for her postgraduate degree.  
 
17. Who has reviewed this study? 
This study has been reviewed by the School of Sports and Exercise Sciences 
projects committee, and by a Birmingham Research Ethics Committee.  
 
The study will be run in accordance with all suitable guidelines aimed at 
ensuring proper conduct and safety of anyone taking part, including the 
Guidelines on Good Clinical Practice and the Declaration of Helsinki. 
 
18. What happens now if my child decides to take part? 
For your child to take part in this study it is essential we have both your 
child’s assent and your consent. Please return the slip overleaf if you 
wish to give your permission for him/her to take part. If you have any 
concerns/questions regarding this research/investigation please contact 
us (details in part 1). You are welcome to join your child whilst they 
take part and should you wish to withdraw your consent for his/her 
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participation in the study at any point you may do so. On providing 
consent for him/her to take part in this project, you and your child are 
agreeing to the anonymised results of the study being used for scientific 
purposes and with the results potentially being published in a scientific 
journal. The results will be published anonymously. Our analysis will use 
ID codes to ensure this. You may give your consent before hand, or if 
you prefer, on the day we are visiting the training sessions. We will ask 
that you are present when we obtain your child’s assent and they are 
recruited to the study. If you and/or your child would like to meet the 
researcher Sally Fenton and discuss the study further before deciding 
whether or not to assent/consent, this can be arranged.  
 
Thankyou for taking the time to read this information sheet 
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PARENT OR GUARDIAN CONSENT FORM 
The Relationship of Lifestyle Physical Activity and Pulse Wave Velocity in 
Children and Adolescents 
 
Name of Researcher: 
 
Parent/Guardian in the boxes below please initial all statements you agree 
with. If you do not agree and do not wish for your child to take part in this 
study please do not initial the box.  
1. I confirm I have read and understood the study information  
   sheet.   
2. Somebody else has explained this study to me      
3. I fully understand the purpose of this study.      
4. I have had the opportunity to discuss the study 
    and ask any questions.        
5. I am satisfied with the explanations both myself and my child 
   have been given.  
6. I understand that my child’s participation in the  
    study is my choice and I may withdraw him/her from    
    the study at any time without reason and without my  
    medical care being affected.         
7. I am happy for my child to take part in the study and know  
    that I will get a copy of this signed form and information  
    sheet to take home.  
 
8. I understand that the relevant sections of my child’s medical notes  
and data collected during the study may be looked at by individuals  
from regulatory authorities of from the NHS trust where it is  
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relevant to him/her taking part in this research. I give permission for  
these individuals to have access to my his/her records. 
         
Parent 
 
I ......................................................  have read the study information 
sheet. I understand the purpose and design of the study.  I hereby give 
permission for my child to take part in the above project, if he/she wishes to 
do so, with the knowledge that he/she may withdraw at any time without 
giving a reason.  
 
Signature           ………………………………….          Date ……………. 
Name (print) ………………………………………… 
 
Person taking consent  
 
I confirm that I have explained the nature of the study to the participant and 
their parent/guardian in terms that they understand, outlining both benefits 
and risks. I confirm that he/she has given consent freely to partake in this 
study.  
 
Signature          ………..……………………  Date ………… 
Name (print) ……………………………………
 260 
 
Participant Information Sheet 
 
Part 1 
 
1. Study Title: 
Physical Activity in Children and Adolescents 
 
2. An invitation to take part 
 
 Thank you for taking the time to read this information sheet. We are 
asking if you would agree to take part in a research study. We are also 
asking your parent or guardian to agree for you to take part in this 
study. 
 
 Your taking part in this study is entirely voluntary 
 
 Before you decide if you want to take part, it is important that you 
understand why we are doing this research and what it will involve for 
you. Please read the following information carefully and discuss it with 
your family and friends if you want to.  Please ask us if there is 
anything else you would like to know. 
 
 Part 1 tells you what the study is about and what will happen to you if 
you take part. 
 
 Part 2 gives you more detailed information about the way that the 
study will be run.  
 
Please take time to decide if you want to take part. 
 
3. Why are we doing this research? 
 
The aim of this study is to find out about physical activity levels of young people who 
play football and whether the amount of physical activity you do is related to your 
health. This will help Doctors and Scientists learn more about how physical activity 
can help keep you healthy as you get older.  
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4. Why have I been chosen? 
 
You have been invited to take part because you are aged between 10-16 years. This 
study started in June 2010 and will include up to 150 young people. You are being 
asked to take part in this study for 1 week.  
 
5. Do I have to take part? 
 
No. It is up to you to decide whether or not you take part. It is important to 
understand that taking part in this study is voluntary and you are free to withdraw 
at any time without giving a reason and without any consequences. 
 
Before any tests are carried out, your study researcher will explain the tests that 
will be done in this study and you are asked to read this information sheet 
thoroughly. If wish to take part and are happy with the explanations, you will be 
asked to sign and date the assent form. A copy of this information sheet will be 
signed, dated and given to you to keep. Please show this information to your parent(s) 
or guardian(s) and they must also consent (agree) before you can take part.  
 
6. What will happen to me if I agree to take part? 
 
You will be in the study for one week, but if you would like to stop taking part at any 
time, you may, without anything happening to the quality of your healthcare.  
 
7. What will I have to do? 
 
Researchers from the University of Birmingham will visit a training session. If you 
decide you would like to take part in the project and your parent/guardian says it is 
ok for you to do so, the researcher s will ask you to carry out a simple fitness test, 
take measurements of your height, weight and body fat percentage, and ask you to 
wear an activity monitor for 1 week. More information about this is described below.  
You may be asked to arrive before your training session or match so you can take 
part in the study before you go and play football.  
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Screening and participation 
Before we carry out any of the tests you will be checked to make sure you are ok to 
take part in the study. The researcher will ask you about any past or current 
illnesses you may have. 
 
The nurse or researcher (Sally Fenton) will then measure your weight, height, waist 
circumference and body composition. 
 
 In the last part of the study we will ask you to wear a small gadget called a 
GT3X accelerometer. This measures your movements during the day.  The 
GT3X is small and light and is worn on an elastic strap around your waist 
underneath your clothes. The GT3X is shown below.  
                               
                                                                                        
 
 
 
 
We will ask you to wear the GT3X for 7 days (this includes a day which you 
have a football match) and then we will collect it back from you at your 
training session the following week. It is important that you do not 
play/tamper with the GT3X or give it to anyone else to wear as this will 
affect the results of our study. The GT3X is small and light and designed to 
be worn for between 5-10 days so should not feel uncomfortable. However, if 
it does begin to feel uncomfortable you may take it off at any time and make 
a note of the date and time you removed/replaced it.  
 
The final thing we will ask you to do is a fitness test. The test we will ask you 
to do is called the 20 Meter Shuttle Run test. This test is also called the 
bleep test and you may have already been asked to do it at school. During the 
test you will be asked to run in a straight line between 2 sets of cones that 
are 20 metres apart. We will ask you to run at a set pace which is determined 
by bleeps on an audio-CD. The CD beeps at time intervals and the beeps get 
faster and faster the better you do and the further into the test you get.  
The aim is to be able to run from one set of cones to the next, at the same 
GT3X 
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time the next beep is played. Once you miss 2 beeps in a row or you feel like 
you can not run anymore the test finishes. If you have any questions about 
this fitness test please ask the researchers. Your coach will also be present 
during this test and your parent’s can be there to if you would like.  
 
Things to take home: 
You will be given a questionnaire pack to take home with you. This will include 
a physical activity diary. In this diary we will ask you to record any activities 
you have done for the 7 days you are taking part in the study. There will also 
be a questionnaire which asks you about the amount of physical activity you do 
during the week and your motivations and feelings about taking part in sport 
and active games. 
  
 
After all of this, you will be free to leave and join your training session and we 
will collect your GT3X and questionnaires a week later. 
 
8.   What will I be asked to do?             
During the study you will need to follow your study researcher’s instructions and you 
must not take part in any other research studies.  
 
9. What are the other possible disadvantages and risks of taking part?  
There are no known risks to taking part. You will be asked to exercise for 8 minutes 
and this may make you feel a little tired and out of breath but you are able to stop 
when you want to.  
 
10. What are the potential benefits of taking part?  
If you take part in this study we will be able to tell you how much exercise 
and physical activity you do and how many calories you burn up. If you would 
like, we can also give you some information on your level of fitness, your BMI 
and how much fat and muscle is in your body.  
 
11. What if there is a problem? 
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Detailed information about this is given in part 2. 
 
12. Will personal information which is collected during the study be kept 
confidential? 
Yes. All of the information about your taking part in this study will be kept 
confidential. More information about this may be found in part 2.  
 
13. Contact for further information 
If you would like to know more about the study and are interested in taking part 
please feel free to contact us and ask any questions you wish.  
 
     
    
     
                        
       
       
       
   
        
 
You may also wish to contact the Patient Advice and Liaison Service at Birmingham 
Children’s Hospital who will be able to give you more information about how this type 
of research is carried out.  
PALS Officer: Carmel Cremins-Jones  
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Visit: The PALS Office is next to the Welcome Desk at Main Reception 
 
 
Thankyou for reading so far. If you are interested to find out 
more, please go to part 2 before making any decision. 
 
Part 2 
 
14. What happens if new information about the study comes along? 
 
Sometimes new information comes along about the exercise that is being studied 
whilst a study is still happening and this may affect your decision on whether to 
carry on taking part. If this happens your study researcher (Sally Fenton) will talk to 
you about whether or not you want to continue in the study. If you decide you no 
longer want to take part, that is ok. If you decide to continue in the study, you may 
be asked to sign an updated assent form which will contain the new information and 
your parent(s) or guardian(s) may also be requested to sign an updated consent form.  
 
On receiving new information your study researcher might decide it is in your best 
interest to take you out of the study. They will explain the reasons and arrange for 
care if you need it. If the study is being stopped for any other reason, you will be 
told why. 
 
15. What will happen if I don’t want to carry on with the study?  
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It is important for you to understand that taking part in this study is voluntary and 
you are free to stop taking part at any time.  
 
If you decide to do this you wil only need to inform the study researcher. You will 
not have to give a reason for this decision.  
 
16. What if there is a problem? 
Complaints: If you are worried about any part of this study, you should first talk to 
your parent(s) or guardian(s). You can then ask to speak to the study researcher who 
will do their best to answer any questions you have (see contact details in Part 1). If 
you are still unhappy and wish to complain formally, you can do this using the 
University of Birmingham complaints  
procedure. The researcher will inform you of how to do this. 
 
Harm: If you have an accident such as a fall, while carrying out the exercise tests, 
The University of Birmingham has in force a Public Liability Policy and the activities 
here are included within that coverage . We will make sure you are closely supervised 
whilst carrying out the tests. Your parent (s) or guardian (s) are also free to join you 
whilst you take part. 
 
17. Will anyone else know I am taking part in this study? 
Yes. If you have given your assent to take part in this study and if your 
parent(s)/guardian(s) have signed the consent form, any of your medical records may 
be looked at by the researchers to check the information collected for the study. 
Also, people from the regulatory authorities (such as the Department of Health) may 
look at your medical notes. This is to check that we are carrying out the study 
properly.  
 
Your data will be identified by a subject number (this is a number you get if you join 
the study). Any questionnaires, physical information and information about your 
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physical activity will be identified by this same number. None of your personal details 
(e.g. your name) will be used in any presentations and publications. The information 
collected during the study is confidential.     
 
18. What will happen to the results of the research study? 
Once the study is complete, the results will be published and a final report written. 
If you would like any copies of this information you should contact your study 
researcher. You will not be identified in any reports or publications.  
 
19. Who is organising and funding the research?  
The University of Birmingham funds the researcher (Sally Fenton) who will be 
carrying out this study as part of her work for her postgraduate degree.  
 
20. Who has reviewed this study? 
This study has been reviewed by the School of Sports and Exercise Sciences 
projects committee, and by a Birmingham Research Ethics Committee. These people 
make sure we are carrying out the study properly and carefully. 
 
The study will be run in accordance with all suitable guidelines aimed at ensuring 
proper conduct and the safety of anyone taking part, including the Guidelines on 
Good Clinical Practice and the Declaration of Helsinki.  
 
 
 
22. What do I do now if I decide I would like to take part? 
If you decide you would like to take part in the study you or your parent/guardian 
will need to contact the researcher (Sally Fenton) or Chief Investigator (details 
above) and speak to them about the study.  Before you can take part you will be 
asked to sign the assent (agreement) form which is attached to the back of this 
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sheet. However, you can only take part if your parent(s) or guardian(s) also consent 
for you to take part in the study. You must both visit the researcher Sally Fenton to 
consent together. This can be done on the same day you are taking part in the study 
provided you have read this information leaflet, discussed the study with the 
researcher, asked any questions you may have, and have had at least 24 hours to 
decide if you would like to take part. A copy of your signed assent form and this 
information sheet will be given to you to keep.     
 
Thankyou for taking the time to read this information sheet. 
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CHILD AND YOUNG PERSON ASSENT FORM 
 
Name of Researcher: 
 
Child/young person (or if unable, parent on their behalf), in the boxes below please 
initial all the statements you agree with. If you do not agree with the statement and 
do not wish to take part in the study please do not initial the box.  
 
1. I confirm I have read (or had read to you) the study information  
sheet.                    
2. Somebody else has explained this study to you.      
3. I understand what this project is about.      
4. I have asked all the questions I want to about the study.      
5. I understand that taking part is my choice and   
 it is ok for me to stop at any time without giving any  
reasons and without my medical care being affected. 
6. I am happy to take part in the study and know that    
I will get a copy of this signed form and information  
sheet to take home.  
7. I understand that the relevant sections of my medical notes  
and data collected during the study may be looked at by individuals  
from regulatory authorities of from the NHS trust where it is  
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relevant to my taking part in this research. I give permission for  
these individuals to have access to my records. 
 
If you do not agree with any of the statements or you don’t want to take part, don’t 
initial in the box!  
 
If you do want to take part, please write your name and today’s date 
  
 Your name   _________________________ 
 
 Date  _________________________ 
 
YOUR PARENT OR GUARDIAN 
 
Your parent or guardian must write their name here too if they are happy for you to 
do the study 
 
_________________  _______________ ________________ 
Print name    Date    Signature 
 
Optional Second signature 
 
______________  _______________ ________________ 
Print name    Date    Signature 
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PERSON TAKING YOUR ASSENT 
The person who explained this project to you needs to sign too: 
 
_________________  _______________ ________________ 
Print name    Date    Signature 
 
YOUR STUDY DOCTOR (OR RESEARCHER) 
 
_________________  _______________ ________________ 
Print name    Date    Signature 
 
IF APPLICABLE 
If your child is unable to read and/or write, you, as their parent or guardian must 
write your child’s name here. You must also write your name and sign to affirm that 
the study has been explained by the study doctor/nurse to your child and that your 
child is unable to sign the assent form.  
 
___________________ 
Your child’s name 
 
 _________________  _______________ ________________ 
Print name    Date    Signature 
     
Thank you for your help. 
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APPENDIX 2 
  
                                  
 
 
 
 
 
 
 
MATERIALS TO AID WITH CLEANING/INTERPRETATION OF 
ACCELEROMETER DATA 
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In the table below each box asks you a question about different things you have done during the day both inside and outside of school. Please fill in 
the table before you go to bed every night. When you fill in the table start by writing the day of the week you are on in the “Week Day” column and 
try and remember the times you started and finished each activity we ask you about. The first line is an example day to show you how to fill in the 
table and what sort of information we would like you to record.   
 
Week day 
 
 
 
 
What time 
did you 
wake up?  
What time 
did you go  
to bed? 
How did you get 
to and from 
school? 
What time were 
your lunch and 
break times 
today? 
Did you play football today?  Did you have 
a PE lesson 
today?  If you 
did what did 
you do? 
 
Have you 
played any 
other sports 
today other 
than football?  
Have you 
watched 
television or 
played video-
games today?  
If you have been 
anywhere else today 
apart from school 
how did you get 
there ? 
Example:  
 
Monday 
08:30 21:35 Car (8.20 – 8.35) 
Car (3.30 – 3.45) 
10.15 – 10.30 
12 – 1 
At school : Lunch time 
(12.30 – 1) 
With your club : Training (6 
– 7.30) 
Other (e.g. with friends) : 
After school  (4 – 5) 
Hockey  (1.30 
– 2.30) 
Dance  
10 :30-12 :30 
8:30-9:30pm Walked to the shop 
(3.45 – 4) 
      
At school :  
 
With your club :  
 
Other (e.g. with friends) :  
 
    
     At school :  
 
With your club :  
 
Other (e.g. with friends) :  
 
    
2
7
3
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     At school :  
 
With your club :  
 
Other (e.g. with friends) :  
 
    
     At school :  
 
With your club :  
 
Other (e.g. with friends) :  
 
    
     At school :  
 
With your club :  
 
Other (e.g. with friends) :  
 
    
     At school :  
 
With your club :  
 
Other (e.g. with friends) :  
 
    
 
 
2
7
4
 
 2 
 
 
2
7
5
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APPENDIX 3 
  
                                  
 
 
 
 
 
 
 
MATERIALS FOR CHAPTERS 4 (STUDY 3) AND 5 (STUDY 4) 
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Questionnaires assessing perceptions of the autonomy supportive and controlling facets of the 
social environment (Bartholomew et al., 2010; Williams et al., 2006; Quested, 2013), section A) 
and motivation regulations (BRSQ; Lonsdale et al., 2008, section B). 
y 
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